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Low-temperature Heating. 


LTHOUGH the more obvious uses of electricity have 

A already been exploited in some degree, it is evi- 

dent that we have as yet touched only the fringe 

of the possibilties of the conversion of electricity into heat 

as applied to industry, residences, and commercial 
buildings. 

The two papers read before the I.E.E. last week 
had a common subject in so far as they related to the use 
of electricity at the relatively low temperature of 120 
deg. F. or less. The authors, we think, quite easily made 
the point that the destruction of some four peunds of 
coal, at the very least, in order to obtain the heat equiva- 
lent of one pound, is justifiable in many instances by 
the nett advantages obtained. These advantages were 
shown to be cleanliness, ease of control, reduction in 
labour, and saving of space, which all possess economic 
value; to these the absence of combustion products in 
commercial and residential areas adds an important 
social value. 

The paper by Lieut.-Col. S. E. Monkhouse and Mr. 
L. C. Grant gave particulars of several examples of the 
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successful application of panel heating to large build- 
ings, the most notable being Carliol House, the head- 
quarters of the Newcastle-upon-Tyne Electric Supply 
Company, and Railway House, Broadway, Westminster, 
the new offices of the London Underground Railways. 
The heating installation at the latter building was fully 
described in our issue of September 20th. 

In all these cases advantage has been taken of the prin- 
ciple of storage in the easiest and cheapest form in which 
electricity can be stored, viz., the heating of water, by 
which means also the load factor of the system has been 
improved. 

Mr. T. G. N. Haldane, on the other hand, calls in 
latent heat to redress the heat balance of the power 
station. He claims efficiencies of upwards of 300 per 
cent. for his heat pump, which is in essence a reversed- 
cycle refrigerating plant. Although such efficiencies, as 
the author points out, are not true thermodynamic effi- 
ciencies, they do represent the practical results of the 
process. 

The connection of the heat-pump with electricity is that 
it would obviously be driven by an electric motor. The 
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motor would, however, have to run continuously, save 
for an hour or so over the highest peak of the load, but 
at the same time owing to the high efficiency, as defined 
by the author, the actual cost per 3,410 B.th.u. would be 
appreciably less than that obtainable by thermal storage. 
The principles set out in the paper have been checked 
by actual experience in the operation of such a plant for 
domestic heating. Another use for the heat pump is sug- 
gested by the fact that the highest efficiency is obtainable 
when the difference in temperature between the cooling 
media is least; thus its use for warming the water of 
public baths appears eminently practical, and we under- 
stand that developments are pending in this direction. 

Valuable as these papers are for the information they 
give on a subject of first-class importance, it seems to 
us that perhaps the greatest service the authors have done 
to the industry is to provide examples of faith express- 
ing itself in works. On the one hand, an electricity sup- 
ply undertaking heats its offices electrically by what is 
believed to be the largest installation of its kind in the 
world; on the other, an electrical engineer uses the 
method he advocates in his own home. 


In Indian commercial circles, says 
Mr. T. M. Ainscough, H.M. Senior 
British Trade Commissioner in that 
great Dependency, there is very little 
sentiment in business—price is the controlling factor. 
He told the members of the Royal Empire Society at a 
luncheon held in London last week that our proportion 
of India’s import trade was now considerably lower than 
it was in pre-war days (45 per cent. now as compared 
with 63 per cent.) for various reasons, one of which was 
a temporarily reduced demand for textile machinery, 
railway stores, and other British specialities, while 
another was the non-adjustment of the market to the 
post-war level of prices, especially for British high-grade 
productions. 

The menace of foreign competition was present in all 
trades. Increased business was being done by Germany, 
the United States, Japan and other countries, and the 
Indian Government, while determined to buy in the 
cheapest market, was showing a preference to Indian- 
made goods. Mr. Ainscough reiterated the standard 
advice to the British manufacturer about taking per- 
sonal interest in the market, recognising that the ques- 
tion of distribution of goods was a problem to be seriously 
faced; he emphasised the need for technical know- 
ledge in the marketing of machinery and the need for 
appreciating that to hold or capture the Indian market, 
large expenditure and much trouble were inevitable. 

The pending introduction of a new purchasing system 
by the Government of India will make matters even more 
difficult for British exporters. Some details of the scheme 
are mentioned in the ‘‘ Business Notes ’’ section of this 
issue. From these it will be seen that apart from 
special requirements, which may be dealt with by the 
India Store Department in London, British manufac- 
turers will be on more equal terms with their foreign 
competitors. The rules do not appear to consider prefer- 
ence for British goods merely on account of their origin. 
Indian or semi-Indian goods are the first choice, the 
criterion apparently being quality, not price; next in 
order come goods held in stock in India. It is thus 
becoming essential for British manufacturers to 
strengthen their position in India even to the extent of 
forming Indian companies with rupee capital, as advised 
by Mr. Ainscough in his last published annual report, 
which was reviewed in our issue of December 28th, 1928. 
Readers interested in the subject may find it worth while 
to refer back to this review (or to the report itself). 


Trade 
with India. 


In the annual report for 1928 of H.M. 


Accidents electrical inspector of mines, our cus- 

due to tomary summary of which is started in 
Electricity this issue, an analysis is made of the 
in Mines. accidents in mines due to the use of 


electricity. There were 15 fatalities in 
1928 coming under the two heads of shock (11) and fire- 
damp explosion (4), the highest figure since 1924. The 
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average annual number of fatal accidents has, however, 
decreased during the last 11 years by 35 per cent. of 
the average for the previous 11 years, whereas the h.p, 
of motors installed has increased by about 70 per cent, 
Accidents in 1928 had their origin, as in other years, 
in disregard of regulations, ineffective supervision, in- 
adequate maintenance, and carelessness on the part of 
operatives. 

It is pointed out that before working on live con- 
ductors it is a legal requirement that the conductor shall 
be earthed. A common failing is illustrated by 
one accident in which the safety and _ reliability 
of an enclosed switchboard was discounted by sub- 
sequent additions entirely out of keeping with 
the standard of the original equipment. Nearly half 
of the non-fatal accidents were in connection with the 
use of trailing cables and plugs, and attention is drawn 
to the desirability of using a plug made in accordance 
with the requirements of the British Standard Speci- 
fication. This specification ensures interchangeability 
as well as flame-proof enclosure ; in addition, it provides 
for a mechanical interlock with the switchgear and, if 
desired, for an electrical interlock also. 


WHILE we do not necessarily associate 

Cookers and ourselves with all the views expressed by 

Cooking. ‘‘ A Consumers’ Engineer’ in our 

‘* Electricity For The Home ’”’ section 

of this issue, we do most heartily welcome his article, 

first, as being likely to help all interested in the 

development of domestic electricity supply, and, 

secondly, as a warning to manufacturers of electric cook- 

ing apparatus against the possibility of their being en- 

ticed by present commercial successes into believing that 
the last word has been said on electric cooker design. 

Our contributor asserts that cookers are being put 
into service to-day which in a short space of time will 
disappoint their present buyers. If such proves to be 
the case very much harm indeed will be done to the sup- 
ply industry in its work of domestic electrification. The 
‘* electric idea ’’ is beginning to capture the considera- 
tion of the public, and it would be suicidal at this stage 
to take unfair advantage of the consumer’s willingness 
to try by serving him with apparatus that would not 
stand the test of time. We repeat what we have asserted 
time and again, that the electric cooker is now a thor- 
oughly reliable and efficient apparatus, but any tendency 
to put on the market ‘‘ shoddy ”’ apparatus for the sake 
of cheapness should be vigorously discouraged. 

That the primary function of the cooker is to cook, and 
not necessarily to be a piece of apparatus with the 
highest possible thermal characteristics, is a reminder 
that may prove more useful to the supply engineer than 
to the manufacturer; supply engineers are inherently 
advocates of thermal efficiency. 

Perhaps the most interesting points in the article in 
question are the suggestions that the ultimately accepted 
boiling plate will be of the open type, and that the correct 
future method of design for the boiling plate will be to 
increase the area of application of the load, and not 
the intensity. The marked reduction in maintenance 
costs which has followed the introduction of the closed 
boiling plate has had the effect that supply engineers 
now ‘‘ swear by ”’ the closed plate, while manufacturers 
have repeatedly assured us that the ideal boiling plate 
will not be obtained until it is possible to concentrate a 
much higher loading in the area necessarily restricted by 
the size of the hob. 


Wirtu this issue we complete another 
1930. year’s ‘* Review ”’ of electrical affairs. 
Week by week we have endeavoured to 
place before our readers a faithful record of outstanding 
developments, and to provide for them a feast of good 
things to assist them in adding to their professional 
knowledge and in conducting industry and trade more 
efficiently. Without looking backward into detail, 
we may say that on the whole there has been gratifying 
electrical progress and advance, and believing that the 
pace will be quickened in 1930, we wish all readers of 
these lines ‘‘ A Happy and Prosperous New Year.”’ 
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THE ELECTRICAL REVIEW. 


The Radiological Exhibition. 


Finality in design is far from being attained; apparatus is, with some exceptions, 
being built increasingly on engineering lines; electrical safety is 
also a noticeable feature. 


By E. H. W. BANNER, M.Sc., A.M.I.E.E., A.Inst.P. 


tral Hall, Westminster, on December 4th, 5th, 

and 6th, has now become an annual fixture and 
an integral part of the annual meeting* of the British 
Institute of Radiology incorporated with the Réntgen 
Society. This year it was referred to by Mr. C. 
Thurstan Holland, president of the Institute, as the 
best British exhibition held, and much that is new was 
exhibited. To a prospective 
purchaser of X-ray apparatus 
such an exhibition is of the 
greatest value, as it enables 
all British makes and some 
foreign ones to be compared 
side by side. Further, there 
is more tendency on the part 
of the least progressive-of the 
firms to increase and improve 
their standard, as out-of-date 
apparatus shows up badly in 
comparison with modern gear. 
The apparatus shown was 
practically entirely confined 


T HE exhibition of X-ray apparatus held at the Cen- 


Fig. 1.—Sections of 
‘* Metalix ’’ Hot-cathode 
Tube. 


to medical purposes, as was 
to be expected, which fact 
might have conveyed the 
erroneous idea to engineers 
visiting the exhibition that 
other purposes for which 
X-rays are used are negli- 
gible. Actually this is far 
from being the case, as in- 
dustrial applications are con- 
tinually increasing, and also 
to physicists X-rays form an unparalleled weapon in the 
examination of the structure of matter. 

Modern X-ray generators now consist almost exclu- 
sively of the following : a high-voltage transformer, step- 
ping up to about 100 kilovolts; a rectifier, either a ther- 
mionic valve or a mechanical commutator ; and an X-ray 
tube of the thermionic or hot-cathode type. In some of 
the relatively small outfits the rectifier is dispensed with, 
as the X-ray tube is self-rectifying under certain condi- 
tions. In the early days of radiography, thirty odd 
years ago, induction coils and direct current were usual, 
while thermionic rectifiers and X-ray tubes were un- 
known, the tube being of the ‘‘ gas ’’ variety, which 
corresponded then to a good vacuum. Such tubes are 
still used to some extent, owing to their relative cheap- 


*See Exec. Rev., December 6th, 1929, p. 1005. 


ness, and many hundreds were used during the 1914-18 
war in hospitals at home and abroad. 

The most important improvements in each of the above 
main items are as follows :— 

Transformers.—These are definitely an engineer’s job, 
and in general only small points of difference over earlier 
types are noticeable. Outputs tend to increase somewhat, 
and the main problem is to design a secondary winding 
for a high voltage in a small space, this limit being in 
evidence far more than the thermal one of keeping down 
the temperature rise. 

A year ago a B.E.S.A. specification was issued for 
transformers for X-ray purposes, and there has already 
commenced a measure of standardisation of sizes, 
ratings, &c., although as most customers are medical 
men and unfamiliar with B.E.S.A. specifications it will 
be somewhat slow in becoming general. A number of 


Fig. 2.—Valve Diathermy Set. 


manufacturers definitely make their transformers to the 
specification, and such practice can only be commended, 
as direct comparison is possible by means of the standard 
ratings, as.engineers will agree. 

Rectifiers.—No marked alteration has been evident in 
the last few years. Most manufacturers supply sets with 
thermionic rectifiers and with mechanical rectifiers, the 
former being mostly in demand. The advantages of the 
thermionic valve type are absence of noise, smaller bulk, 
and no moving parts, whilst the mechanical rectifier has 
the advantage of greater robustness, indefinite life, and 
the possibility of passing only the peaks of the wave, so 
eliminating the useless lower voltages from the resulting 
unidirectional output. Valve rectifier sets require either 
one, two, or four valves for a single-phase supply, one 
valve providing half-wave rectification—with the excep- 
tion of a special circuit which also utilises a condenser 
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and so obtains full-wave rectification—and two or four 
valves rectifying the whole wave. For three-phase cir- 
cuits an arrangement of six valves gives a very smooth 
output without recourse to condensers. 

An X-ray tube is itself a rectifier, provided that its 
anode is at a low temperature relatively to the cathode 
or filament, so that for small outfits intermittently worked 
no rectifier is necessary, and several sets are available 


~ INPUT 


Fig. 3.—Circuit of Valve Diathermy Set. 


having this advantage, which is particularly noticeable 
in portable and dental sets. The increased use of valve 
rectifiers over mechanical ones may seem at first sight to 
be a departure from engineering plant, but, when it is 
realised that increasing numbers of mercury-arc recti- 
fiers are satisfactorily used in modern sub-stations, it 
will be admitted that it is not departing from present- 
day engineering practice. 

X-ray Tubes.—The only marked advance on previous 
tubes is the new Philips tube with a rotating anode. 
A small area of the anode is actually used during 
an exposure, and, as the temperature of this limits the 
loading, it is obvious that a rotating anode will expose 
a greater area of the anode to the bombardment from the 
filament, whilst retaining the small focal spot or work- 
ing area necessary for good definition of the radiograph. 

The Coolidge tube, the original thermionic tube, is 
now used to a less extent in this country on account of 
the main advantage of the ‘‘ Metalix,’’ a Philips tube, 
which embodies its own X-ray protection and is there- 
fore smaller when installed. In addition, its line focus, 
as distinct from the point focus, is claimed to give better 
results. The Muller tube is also a line focus tube, the 
residual gas being helium. 

General.—The rest of the apparatus is chiefly of medi- 
cal interest, and includes some form of couch with the 
tube above or below, and a vertical screening stand in 
which a patient may stand or sit; the progress of an 
opaque meal may be watched on the screen and radio- 
graphed as required, or the lungs may be examined. 


Old sets had a large lead-rubber lined tube-box and | 


exposed high-voltage leads. The ‘‘ Metalix ’’ tube, being 
self-protected, needs no material opaque to the rays to 
house it, and in some sets the high-voltage leads are of the 
condenser type of flexible cable, so that no live conductor 
is within reach. When such gear as is mentioned above 
was used with an induction coil it was rare that more 
than an unpleasant shock was obtained by contact with 
the live conductors, but modern installations with large 
power transformers on supply mains are capable of deal- 
ing fatal shocks, and so require much more care in in- 
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stallation. Last year installations were described and 
shown in which the power unit was in a separate sub- 
station and the leads run quite out of reach of the opera- 
tor and patient. Such a tendency is certainly good and 
in very large installations is becoming universal. 

A few years ago an American firm showed a dental 
outfit in which the transformer and tube were contained 
in an earthed metal box, which was brought near the 
patient. This feature has now been extended to a 
larger set in which no high-voltage gear can possibly 
be touched. In addition, no X-rays emerge ex- 
cept through a glass window directed on to the part re- 
quired. This set may prove to be the forerunner of a 
large number of installations of this type, both for small 
sets and for large hospitals, where each tube is part of 
a compact and independent unit. 


New Apparatus Exhibited. 

Although diathermy apparatus is by no means X-ray 
gear, it is mentioned here partly because a number of 
manufacturers exhibited such apparatus, but chiefly 
because the diathermy set, fig. 2, of Messrs. Phillip Cres- 
wick utilises a thermionic valve to generate its high-fre- 
quency oscillations, somewhat similar to a wireless trans- 
mitter and unlike other sets which use a spark generator. 
This set embodies a self-cooled valve having a dissipation 
of 500 watts, its working frequency being of the order 
of a million and a half cycles per second. Currents up 
to 1.5 amperes may be passed through a patient, the 
peculiarity of this high-frequency current being that no 
shock is felt, but a slow sensation of local warmth. Con- 
trol is by means of a switch in the grid circuit, and its 
filament is excited from a tapping on the transformer 
secondary, fig. 3. The grid and anode coils, which are 
spirals, are both capable of variation by tappings 
directly on the coil. 

A new set intended for deep therapy, by providing a 
current of 8 mA continuously at 180 kV peak, was exhi- 
bited by Messrs. A. E. Dean in their ‘‘ Cheltenham ”’ 
set, fig. 4. In this apparatus two condensers are used 


Fig. 4.—Therapy Set, One Valve, Two Condensers. 


and a single rectifier. The transformer voltage is 
doubled by this means and a compact set encased in wire 
mesh results. | 

The ‘‘ Simplex ’’ unit is a transportable set contain- 
ing its transformer in the mobile control table. The 
tube stand is also fixed to this so that the whole may be 
readily moved on its wheels. Its rated output is 30 mA 
at 90 kilovolts peak. The ‘‘ Radiostat ’’ unit is a larger 
plant with the generating equipment—transformer and 
mechanical rectifier driven by a synchronous motor— 
mounted in a wooden cabinet, on top of which is a point- 
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point spark gap, as used in the old days with induction 
coil sets, and a milliammeter showing current through 
the X-ray tube. This has a rated output of 100 mA. 
A four-valve set was also shown, the valves being mounted 
vertically above the transformer, the whole being again 
in a wooden case with a point-point spark gap and in- 
struments on the top. A useful feature of the valve sets 
of this firm is a filament stabiliser, by means of which the 


Fig. 5.—A 4-Valve G.R.S.A. Outfit. 


rectifier filament current is maintained at its correct 
value during an exposure. 

There is a tendency towards eliminating wood cases 
and using metal construction, as in the ‘‘ Cheltenham ”’ 
set, although this is at present not complete. Instru- 
ments used in high-voltage circuits are screened electro- 
statically, so that the pointers do not pick up stray 
charges and cause spurious readings, as it is not always 
possible to place the instruments in an earthed lead. A 
vertical screening stand for two metres distance was also 
shown. 

The General Radiological and Surgical Apparatus 
Co. supplies almost all Germany and a number of other 
countries on the Continent, and thus has a very large 
market. The chief new feature, from an engineering 
standpoint, of the company’s outfits is the abolition of 
the auto-transformer generally used with the primary 
of the main transformer, the tapping being directly on 
the primary winding. For large sets relay control 
from the mobile control cabinet is included, and the 
absence of the auto-transformer is coupled with the 
absence of rheostats from the filament transformer 
controls, tapping being directly on the bared primary 
winding by a sliding switch. Much more uni- 
form variation of voltage by these means _ is 
claimed. A large three-phase set has close voltage 
regulation, resulting in the drop in voltage on load 
being only 1.5 kV per 100 mA of tube current, and the 
general feature of independent controls for screening 
and radiography are also incorporated. Another unit 
was the ‘‘ Mobile Heliodor,’’ the whole of which appara- 
tus is mounted on a stand capable of being wheeled 
about. Its maximum voltage is 93 kV, and its rating 
30 mA at 85 kV, and 40 mA at 65 kV. The ‘‘ Power 
Heliodor ’’ is a heavier apparatus, contained in a metal 
case and delivering 150 mA at 100 kV. A four-valve set 
has its rectifying valves mounted directly on the trans- 
former, the whole being enclosed, fig. 5. 

As an example of six-foot radiography a screening 
stand called the ‘‘ Tele-orthoscope ’’ was shown. This 
provides for a longitudinal movement of the tube away 
from the patient, together with tilting and swinging 
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movements, so that oblique screening or radiography 
may be carried out. The whole moving system is 
balanced by adjustable springs instead of counter- 
weights, in order to make the set readily responsive to 
the touch, an aid to rapid diagnosis. This firm also 
showed a dosimeter for measuring the amount of radia- 
tion actually received by a patient undergoing X-ray 
therapy. 

British-made thermionic rectifiers are incorporated in 
the valve sets of Messrs. Newton and Wright (the only 
other British-made valves being those made by the Osram 
Valve Co.) who have recently equipped a large in- 
stallation at the Ruchill Fever Hospital, Glasgow. A 
four-valve set of the conventional typé, fig. 6, was a part 
of their exhibit, and although mechanically-rectified 
plants were not on view the demand for them approaches 
that for valve sets. The single-valve set is in greatest 
demand, a feature which is fairly general. 

A novel exhibit was a vertical stand arranged 
especially for stereoscopic radiography. Two X-ray 
tubes are arranged side by side with their rays facing 
the patient and the film, and separated from each other 
by a short distance ; both tubes are connected to the high- 
voltage supply, but the filaments are in series with a 
switch which short circuits either at will. An exposure 
is made with one tube; the film is then moved and a fresh 
one brought into the field, whilst the switch is being 


. changed over to energise the other tube, it being realised 


that only the tube with the hot filament will emit X-rays, 
and, as the two have different view points, the films, 
when viewed in a stereoscope, give a very good binocular 
image. 
Overhead high-voltage gear includes a special selector 
switch, by means of which an outfit may be switched to 


Fig. 6.—A 4-Valve ‘‘ Tetravalve ’’ Set. 


a screening stand, a tube above a couch, or another 
one below. Each position is obtained by pulling a cord 
marked suitably, so that no mistake is possible. 

The ‘‘ Metalix ’’ tube is probably the most important 
item of Messrs. Philips Lamps, Ltd., for X-ray work, 
and new tubes include those for powers of 24, 6, and 10 
kW. Generally speaking, the penetration and quantity 
of X-rays is limited by the X-ray tube, although for 
medical purposes these limits are high enough with 
present technique. The only outstanding progress is the 
design of a rotating-anode tube of the ‘‘ Metalix ’’ type, 
particulars of which will be detailed later, as a paper 
was read on this tube at the meeting. An illustration of 
this firm’s hot-cathode tube is given in fig. 1. The latest 
X-ray device of this firm is the dental set, fig. 7, which 
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provides an alternative: for wall and for floor 
mounting. Each is somewhat on the lines of the ‘‘ Meta- 
lix ’’ portable shown last year, the transformer being 
small and compact and connected to the self-rectifying 
tube by condenser leads having their flexible metal 
sheaths earthed, so that complete electrical as well as 


Fig. 7.—Pedestal Pattern Dental Set. 


X-ray protection is assured. The power required from 
the mains is so small that ordinary domestic outlets 
are suitable, if a.c., and any usual supply voltage. 
For use on d.c. mains a small portable rotary convertor 
is available. 

Another novel feature is an instrument reading milli- 
ampere-seconds used for timing exposures; it consists 
of a hot-wire movement having a time lag so that a 
given current maintained continuously will indicate an 
increasingly greater reading. 

A set incorporating two different supplies was 
shown by Messfs. Schall and Son. It comprises 
a transformer, valve, and two condensers. For 
radiography the condensers are not used, and the 
valve is in series with the tube. An output of over 100 
mA at 70-80 kV peak can be obtained, whilst for 
therapy a smaller current of 4-8 mA at up to 200 kV peak 
is available. 
condensers are in series with the transformer terminals, 
and the valve is connected in parallel with, and back- 
to-back to, the tube. A switch attached to the housing 
serves to change the connections from one to the other, 
and at the same time to change the controls on the trolley, 
so that, when set for screening, only the controls 
used for screening are operable. A further switch on the 
top of the cabinet is a selector switch for connecting the 
output to any required circuit. . Voltage control is by 
tapping switches on the auto-transformer, and a contac- 
tor is used as a main switch. A one-valve set is found to 
be the most popular, and for chest screening work in par- 
ticular six-foot radiography (or teleradiography) is on 
the increase. This tendency was first made public last 
year by Mr. W. E. Schall at the annual meeting. 


(To be concluded.) 
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High-Voltage Laboratory, 


German Two-million Volt 1,200-kVA Equipment. 
Wt: is claimed to be the first laboratory for 


electrical testing at pressures up to two million 

volts has lately been completed at the trans- 
former works of the Koch & Sterzel Gesellschaft, at 
Mickten, Dresden, Saxony. That the firm has for many 
years realised the importance of having adequate faci- 
lities for testing electrical equipment is indicated by the 
steady advance that has taken place; it is interesting to 
record that it had a laboratory equipped for tests up to 
50 kVA capacity at pressures up to 500,000 V as long 
ago as 1918, which was followed in 1922 with one capable 
of permitting tests up to a million volts and 209 kVA, 
while now the capacity has been increased to two-million 
volts and 1,200 kVA at 50 periods. 

The inauguration of the new department took place 
in the presence of a number of members of the Asso- 
ciation of Saxon Electricity Generating Stations and of 
the Dresden Association of Electrical Engineers. The 
visitors were received by Prof. Dr. Eng. Koch, who 
referred in a short introductory address to the continu- 
ous progress that is being made in the transmission 
electrically of power at high voltages, while Dr. Eng. 
Reiche explained that the new department had become 
necessary owing to the fact that power transmission 
installations at a pressure of 220 kV were now coming 
into general use in Germany, and so necessitated the 
provision of means for testing the insulators and other 
equipment necessary for such installations. 

In the Koch-Sterzel one-million volt plant three series- 
connected 333-kV transformers were employed, whereas in 
the new laboratory there are five, each having a capacity 
of 400 kV. So far no details of the transformers and 


Fig. 1.—Two-million Volt Transformers in Germany. 


their connections have been made public, but an idea 
of their general appearance will be gathered from the 
accompanying illustration (fig. 1). It will be seen, too, 
that they are arranged at different heights on insulating 
stands to correspond with the increase in voltage to earth 
when the transformers are in cascade connection. 

For the benefit of the visitors, the plant was shown in 
operation, when a two-million volt spark across a gap of 
no less than 16 ft. was obtained. 
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THE ELECTRICAL REVIEW. 


Hydraulic Power Accumulation. 


A brief outline of the applications and underlying principles of hydraulic power-accumu- 
lating installations, such as are being so widely adopted on the Continent, 
with reference to the possibilities of this system of water-power 
storage as applied to steam generating stations 


By A. PAGE, B.Sc., A.M.I.E.E., A.M.I.Mech.E. 


mankind. Without it existence on earth would 
have been impossible, and as water has served 
our ancestors so faithfully in many ways, it is but 
natural that new uses for it should be found in the future. 


W ATER has always been the greatest essential of 
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a=Load on steam turbo-generators. s=Duration of operation of steam 
turb'nes. Overall energy conversion efficiency=60 per cent. 
Fig. 1.—Decrease in Generator Capacity with Increase 
in Storage. 


However, with new ways new difficulties are encountered, 
and we in this country are struggling to overcome one 
such difficulty in the form of plant load factor by the 
erection of the national 


transmission grid. 100 A, WITH STEAM ACCUMULATOR 


times the cost of the equivalent capacity in steam plant. 
In fact, it is generally assumed that the interest on the 
additional invested capital of such an installation takes 
the place of the coal bills of steam stations. Hence, to 
provide stand-by plant for a hydro scheme is somewhat 
synonymous to maintaining a steam turbine under full- 
load steam without normally securing any useful output. 
In this respect, therefore, it behoves the hydraulic 
engineer to provide only such plant as is absolutely 
necessary, and to arrange for it to be in useful com- 
mission for as long periods as possible. 

Of course, a further aspect of hydro schemes is the 
utilisation completely of all the water power available, as 
the overall efficiency should be gauged by the quantity of 
raw power available and the amount of power made use 
of. If the maxima and minima of supply and demand 
synchronised and the machinery employed was 100 per 
cent. efficient, the overall efficiency would also be 100 per 
cent. Now, if the characteristics of supply and demand 
were not identical, there would be a surplus of power at 
times of low load, and insufficient power at times of 
peak load, so that the earning capacity of the instal- 
lation would be adversely affected. The advantages 
of introducing a flywheel were recognised by the 
earliest engineers, and with the growth of large inter- 
linked power systems its necessity, whilst not so evident, 
is nevertheless present. As they are well informed on 
hydraulic matters, and as their generating stations 
already utilised to a great extent water power, it is but 
natural that the art of hydraulic accumulation should 
have been cradled by continental engineers. They deter- 
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The present in- 


tention in respect of 
the grid is not so 
much to transit bulk 


oa 


supplies of power over 
long distances as 


LOAD, PER CENT 


rather to ensure that 
the most _ efficient 


stations do the bulk 7 
of the producing, and, 
most important, to 
provide 
supplies with the 


minimum of stand-by Wy 

plant. Once in com- 
mission, however, 

further practical uses STORED 

for the grid can 
be expected, not the 
least of which may be 
the transmission of 
power in bulk to sites suitable for its storage until such 
periods as plant capacity may be stressed. A somewhat 
analogous problem has occurred on the continent of 
Europe in connection with large hydro-electric schemes, 
where this question is of very much more importance. 
First, there is the exceptional capital outlay on water- 
power installations, which may be from five to seven 
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Fig. 2.—Comparison of Storage Systems. 
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mined that it was a comparatively simple matter to add 
a pumping set to an existing station and, during times 
of light load, to store water in an elevated position, 
thereby not only providing additional power for meeting 
peaks, but also utilising to its full extent all the water 
power available. 

To make the position clear, if 50,000 kW can be gene- 
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rated continuously from a certain water fall and the load 
to be met, assuming an extreme case, is 100,000 kW for 
12 hours per day with no load during the remaining 
time, it is obvious that without accumulation only 
600,000 kWh can be generated, whilst an equal amount 
runs to waste. Now, if during the no-load period energy 
were developed and employed in pumping at 100 per 
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RESERVOIR CONTENT IN kWh BY WEEKLY STORAGE 


Overall energy conversion efficiency=60 per cent. 


Fig. 3.—Percentage Saving in Coal with Increased 
Storage. 


cent. efficiency the tail-race water into a reservoir, all 
the power available would be utilised and the 100,000-kW 
load could be met by running, in addition to the 
ordinary sets, a water turbine connected to the declutched 
motor of the pump in such a manner as to drive it as a 
generator. By this means the plant load factor would 
be raised from 50 to 100 per cent. From fig. 1 it will 
be seen that as the amount of energy stored increases, the 
load factor is proportionately improved, and the output 
required from the main generating sets becomes smaller. 
In other words, with the same sized generating sets a 
much greater peak can be met if hydraulic accumulation 
is employed and, instead of extending the generating 
station proper, it can be made to operate for longer 
periods on a base load, the energy stored being delivered 
to the network when necessary. 

Installations of the above description were, of course, 
first employed at favourable sites and sometimes meant 
only the addition of a pump, motor, and water turbine 
to the existing plant. It is also obvious that the greater 
the pumping head, the smaller the size of pumps, tur- 
bines, and reservoir needed for the same storage capacity, 
so that instances are extant of raw water power having 
a low head being utilised for pumping water to a much 
higher head. In this manner the idea of power storage 
by water has become established practice and pumping 
sets absorbing 25,000 h.p. apiece are in operation. 
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Fig. 4.—Variation of Coal Consumption with Load 
Factor. 


On embarking on such schemes, other existing methods 
of. power storage have come under review, the most 
prominent devices of the kind being the steam accumu- 
lator and the electric storage battery. The steam 
accumulator is being successfully employed in industries 
requiring process steam to even out the fluctuations in 
demand for steam and power, and in one notable instance 
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in Berlin, Germany, it is being applied to a central] 
steam electricity generating station, where 24 vertical 
accumulators are being erected to operate in conjunction 
with three 20,000-kW sets. The economy of such an ip- 
stallation has yet to be proved, and therefore it can only 
be meanwhile looked upon as being in the experimental 
stage. Its inherent weakness when large capacities are 
under consideration is the large and costly containers, in 
which almost 10 times the weight of water to the weight 
of steam must be stored. The insulation of the con- 
tainers, which must of necessity be out-of-doors, is of no 
small importance, as well as the adverse effect on turbine 
efficiency of dry saturated steam varying in pressure 
between 200 and 20 lb. per sq. in. being employed. Fur- 
ther, if the turbines are to act as an tnstantaneous 
reserve, they must be constantly run idle, so that their 
no-load steam consumption has to be reckoned with. 
Under the most favourable conditions the estimated steam 
consumption of such an installation as that outlined 
above is stated to be 18.7 lb. per kWh, or from 60 to 
65 per cent. greater than is normally obtained with 
ordinary sets, and this figure still does not take into 
account the no-load losses. 

Electric storage batteries suffer seriously from the 
burden of heavy capital and maintenance costs, but what 
is more important in their case is that they can only 
deliver and receive direct current, which is seldom 
applicable to large networks except by the introduction 
of motor generators, which results in further cost and 
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a=Average daily useful output. s=Average daily pumping power. c= 
Average daily turbine output by daily storage. p=Average daily turbine 
output by weekly storage. 


Fig. 5.—Comparison of Power Obtained by Weekly 
and Daily Storage. 


loss of efficiency. To meet peak loads, the use of Diesel 
engines has been suggested, but their bulk and cost alone 
practically rule them out of count, not to mention the 
fuel cost, which may be as high as 0.4d. per kWh. If 
large high-speed Diesel engines became practical, or, 
better still, if an efficient gas turbine were invented, then 
admittedly they might offer a suitable alternative, but 
under the present circumstances they cannot seriously 
compete in this field.* For their manipulation they also 
require several skilled operators, who must always be in 
attendance if the plant is to be retained in reserve, and, 
whilst it is claimed they can start in from 6 to 10 minutes, 
a much longer starting time is normally desirable. 
Even if the main disadvantages of all the systems 
alluded to were successfully overcome, they would still 
be inferior to water-power storage, as, unless they were 
of exceptional size, they could not hope to cover more 
than a small part of the actual peaks. Against this, it is 
possible so to proportion the reservoir of an hydraulic- 
accumulating installation that the main power sets are 


*See Exec. Rev., June, 14th, 
July 19th, p. 134, 1929 


a 
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ae continually operated at almost 100 per cent. load factor 
: without unduly increasing the size of the additional 
oy pumping sets. This is brought out more clearly in fig. 2, 
an which is fairly representative of the possibilities of the 
fo various systems and indicates the substantial manner in 
‘i, which hydraulic storage can be employed for smoothing ' 
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out the load curve. The importance of a good load 
factor needs little comment, except to add that, as the 
Parson’s line of any station is made up of a constant 
no-load loss plus an amount dependent on output, the 
coal consumption per kWh is also bound to decrease with 
the load factor. The subject of the economy of hydraulic 
accumulation as applied to steam stations was raised at 
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Fig. 6.—Comparison of Reservoir Capacity by Weekly 
and Daily Storage. 


the World Power Conference in 1926, and as a result a 
detailed investigation of the position was published by 
Mr. A. Maas in the Water Power Year Book, 1925-26, the 
conclusions of which are summarised in fig. 3. From 
that curve it will be appreciated that with an overall 
storage efficiency of 60 per cent. an improvement in 
steam consumption of nearly 3 per cent. can be expected. 

At this stage it is important to note that the gain in 
elliciency is not progressive, but there appears to be a 
definite economical storage capacity for every installa- 
tion beyond which an increase in energy stored may 
result in a loss of efficiency. This fact will be appreciated 
when the extreme case is considered of storing all the 
energy before it is delivered to the net- 
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head is suggested as practical. It goes without saying 
that the higher the head the smaller the entire plant and 
reservoir need be for the same output, as less water has 
to be pumped, and with a higher head a higher speed can 
be employed. Also, as the circulation of water is less, 
the overall efficiency is greater, but in spite of this fact 
medium-pressure heads form quite a sound proposition. 
This remark also applies to the question of capacity, as 
although with large systems large hydraulic accumu- 
lators are the rule (at Neiderwartha the pumps are rated 
at 25,000 h.p. each), it is nevertheless true that in cer- 
tain instances (Mittweida and Tubingen) it has been 
found economical to install pumps of only 300 or 400 h.p. 
capacity. No hard and fast rules can be stated for the 
range and method of application, as they depend on so 
many factors, which in each case require individual con- 
sideration. 

A point having an important bearing on the matter 
is the method of storage, t.e., whether weekly or daily 
storage is employed. Most municipal power systems 
have a daily characteristic load curve in summer much 
as shown in fig. 5, the peaks representing the time when 
industrial load is carried. On Sundays and holidays a 
very small steady load usually prevails, so that, if 
desired, those periods, in addition to the daily periods 
of light load, can be employed for storing energy. By 
accumulation at week-ends one-sixth of the water 
pumped can be utilised during week days; fig. 6 shows 
the distribution of storage capacity over one week 
under such circumstances. The cross-shaded parts indi- 
cate the water pumped per day, which, except on Sun- 
days, is re-utilised daily, together with the aforemen- 
tioned part of Sunday’s storage. Under daily storage 
conditions the dotted line would represent the capacity 
of the reservoir, which would be filled and emptied once 
per 24 hours. ; 

Employing efficiency factors of 80 per cent. for the 
pump, 82 per cent. for the turbine, 97 per cent. for the 
pipe-work when pumping, and 94 per cent. for the pipe- 


work, as in such circumstances there 
would be a definite loss equivalent to the 
inefficiency of conversion. The prevail- 
ing load factor in this country is in the 
neighbourhood of 30 per cent., which, as 
fig. 4 indicates, is on the steep part of 
the load factor—coal consumption curve. 
Therefore, the improvement in coal con- 
sumption is not so marked at the higher 
load factors as at the lower ones, and at a 
particular point the additional loss in 
energy conversion compensates for the 
decrease in coal consumption. Now, if 
capital charges per kWh were plotted 
along with the coal costs on a basis of 
load factor, they would form parallel 
curves of a similar contour to the coal 
consumption characteristic shown in fig. 
4, so that the above argument applies 
equally to the cost per kWh generated. 


A further important feature of 
water-power storage is that the energy 
can be made practically instantaneously available 
without incurring any additional losses, or no-load 
losses, and it therefore has a decided advantage over 
such systems as steam accumulators. Its application 
in this country should be further assisted by the erection 
of the grid, as some of the transmission lines will 
undoubtedly traverse country decidedly favourable for 
hydraulic storage. In fact, the choice of sites can be 
arranged almost irrespective of the power stations and 
of the localities of demand, except in so far as transmis- 
sion losses enter into account. There will naturally be 
an economic limit to the distances between power station, 
storage site, and consumer, but the available radius will 
permit of a reasonable latitude in the choice of site. It 
must not, of course, be considered that only heads of 
1,000 feet or more are essential, as some existing instal- 
lations (Hemfurth) are operating economically under 
only 100- or 150-foot heads, and in some cases a 70-foot 


Fig. 7.—Sectional Model of Hydraulic Storage Plant. 


work when under turbine operation, it can be shown 
that if the pumps operate for 14 hours per day and the 
water turbines for 10 hours per day, then the turbine 
load carried will equal 1.08 times the hourly pumping 
load. Letting z equal the ratio of pumping load to 
pumping head, the daily quantity of water pumped in 
cubic metres per hour (1 m*=35.3 ft.*) will equal 
3,000 z. Now, if in addition to the above it is possible 
to pump at the same rate on Sunday for 22 hours, the 
size of the reservoir required will equal 7,500 z, or 150 
per cent. greater than with daily storage alone. The 
daily water quantity then available for power genera- 
tion will equal 3,750 2, or an addition of one-sixth of 
4,500 x, which is pumped on Sunday. From this it will 
be seen that 25 per cent. greater output can be obtained 
by pumping at week-ends, but a much greater reservoir 
is necessary. To raise the daily capacity 1 per cent. by 
week-end storage means 6 per cent. greater reservoir 
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we 
capacity, and experience has shown that the most 
economical size of reservoir is in the neighbourhood of 
4,000 z. @ 

In fig. 5 the chain-dotted line a represents the average 
hourly load delivered to the network; line B gives the 
average pumping capacity during the 14 hours of pump- 
ing. With daily storage, line o would indicate the 
average power returned to the network over the 10 hours 
during which the turbines are in service, which, as 
already shown, would be 1.08 times the pumping load. 
If week-end storage were possible, the average turbine 
load delivered to the network would be increased to line 
p, which is 25 per cent. higher than line p. 

Fig. 7 is a model representing a typical engine house 
for water-accumulation plant. On the right will be seen 
the pelton-wheel turbine, which has three runner wheels, 
each served by automatically-controlled needle jets. 
When delivering power to the network this turbine drives 
the adjacent synchronous motor as a generator, the large 
magnetic clutch of which, on the left-hand side, is out of 
action. When storing power the water turbine is shut 
off, the electric clutch energised, and the pumps on the 
extreme left are driven through intervening gearing by 
the generator now employed as a motor. In many in- 
stances the same pipe-line is used for conveying the 
water from the pumps to the reservoir and for returning 
the water later to the turbines. To maintain efficiency at 
partial loads the pumps are fitted with automatic vane- 
adjusting devices, so that the pumps are very similar to 
reversed spiral-casing water turbines. The reason for 
introducing two pumping sets in place of one is rather 
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interesting. Assuming the individual pump efficiency 
to be 80 per cent., 63 per cent., and 37 per cent. at full, 
half, and quarter loads, respectively, if one set were 
employed and run at half load its efficiency would be 
63 per cent., but by having two units and cutting out 
one pump entirely, 80 per cent. efficiency could still be 
maintained. Similarly, at a quarter of the full pumping 
capacity the efficiency will be raised from 37 to 63 per 
cent. by having the twin arrangement and running only 
one pump. The gear losses of such sets only amount to 
1 or 2 per cent. and may be neglected, whilst an addi- 
tional advantage of the subdivision of the pumping 
group is that in the event of a breakdown of one pump 
half the capacity is still available. 

Owing to progressive improvement in the efficiencies 
of both pumps and water turbines, hydraulic accumu- 
lation is coming much more to the fore. Water turbines 
are already in operation giving 93 per cent. efficiency at 
full load and 88 per cent. at half load, whilst the 
efficiency of large storage pumps is in the neighbourhood 
of 86 per cent., so that an overall efficiency of from 65 
to 70 per cent. can be realised by this method of storage. 
Even this loss is to a certain extent discounted by the 
improved steam consumption resulting from the higher 
load factor, so that there is much to recommend its 
adoption, even in this country. Provided a suitable site 
is available, that is, one having upwards of 70 ft. head 
and located reasonably near the power system, then we 
already have to hand a means of improving our load 
factor far beyond the most optimistic expectations we 
may harbour for off-peak load tariffs. 


Electricity for the Home. 


A constructive criticism of the present methods and practices of manu- 
facturers of electrical cooking apparatus, based on experience 
obtained from the supply undertaking’s point of view. 


By A CONSUMERS’ ENGINEER. 


HERE are at present at least thirty firms in Great 
Britain which are turning out electric cookers of 
one sort or another, and to one who has some 

knowledge of the early days of cooker development it is 
rather amazing to see them incorporating details which 
were abandoned years ago by the earlier makers. A 
manufacturers’ representative, when asked recently why 
his firm had done a certain thing, replied: ‘‘ because so 
and so asked for it, and if we do not do it for him some- 
one else will, and we shall-lose his order.’’ The firm 
knew from its own experience that it was wrong, but it 
' was forced into the position of having to do it, because 
some buyer, due to lack of experience, insisted on it. 

The rapid increase in the number of undertakings 
buying cookers during the last few years seems to have 
created a position in which there is a comparatively 
large number of new manufacturers on the one hand, and 
new buyers on the other. These people, by weight of 
numbers, appear to be discounting the knowledge of 
design and the experience of cooker performance which 
have been acquired by the smaller number of manufac- 
turers and buyers of longer experience. 

That this is so appears to have been recognised by cer- 
tain bodies, such as, for instance, the I.M.E.A. and the 
B.E.A.M.A., which some time ago set up a joint com- 
mittee to consider cooker design. Whether or not the 
result of this committee’s work will be sound will depend 
to a large degree on the relative representation of the two 
classes of maker and buyer, that is the old and the com- 
paratively new. 

The design and construction of a good cooker are not 
matters which can be done on an ordinary engineering 


basis. It is possible to design a cooker which may be 
perfect from the point of view of thermal efficiency, for 
instance, and yet be a complete failure as a cooker from 
the users’ point of view. Likewise, the selection of a good 
cooker cannot be made on the strength of laboratory tests, 
however comprehensive they may be. Such tests give 
some useful indications from which deductions may be 
drawn, but the choosing of a cooker is a matter of judg- 
ment more than anything else. Cookers are being put 
into service to-day which in a short space of time will 
disappoint their present buyers and their future users. 
This will do a lot of harm to the development of the cook- 
ing load, for a consumer who has tried an electric cooker 
and has not been satisfied is worse than one who has never 
used such apparatus. He will not try again in a year or 
two and, what is still worse, on the strength of his past 
experience he will deter future prospective users from 
trying something which may be much better in design 
and performance. 

What then are the points which should be kept in mind 
by both the maker and buyer of a cooker? The first is 
that the primary function of a cooker is to cook, and not 
to be a piece of apparatus with the highest possible ther- 
mal characteristics. This does not mean that thermal 
efficiency is of no importance, but that it is not of such 
importance as many appear to think it to be at present. 
The second is what will be the condition and appear- 
ance of the cooker after it has been in service some 
years? It is all very well to say that such and such a 
cooker has a beautiful finish, but the point is whether 
that finish will last. Bear in mind that the probability is 
that for many years yet consumers will hire their cookers, 
and, if the cooker loses its nice finish when in service, it 
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will either come back to you, or else cost you money to 
recondition it. Fancy finishes should therefore be re- 
garded with caution. It must further be borne in mind, 
in this connection, that electric cooking attracts the 
‘* crank ’’ as well as the sensible housewife, and one of 
the former will cause you more trouble than a score of the 
latter. 

Let us take a cooker more or less in detail and deal 
with points as they arise. 

The finish should be attractive so far as this is compat- 
ible with reasonable cost and enduring qualities. Present 
practice is to use coloured enamel, wherever possible. On 
the hob-plate and any removable parts this is now wise, 
though it is only within the last year or so that enamels 
which are reasonably free from chipping and scratching 
have been obtainable. The enamelling of the cooker body 
should, however, be avoided. A stoved black enamel is 
still the best for that part. A hob or any removable 
part can be taken away and re-enamelled at compara- 
tively small cost, but not so the carcase. Moreover, the 
carcase is the part which is most likely to be damaged, 
both in transit and on the customer’s premises. Nickel- 
plating of the hob and raised parts has a lot to be said 
for it, in spite of enamelling. It is a bit more costly, 
but it gives the cooker a bright appearance, and is easily 
cleaned. If this is done, however, the hob surface should 
be left matt and not polished bright, as it will then not 
show the scratches made by pots and pans. White 
vitreous enamelled door panels and oven sides on a stoved 
black cooker look very well, and are not costly to main- 
tain. 

The best oven shape depends to some extent on the size 
of the oven. For general hiring purposes I am 
convinced that the best is the ‘‘ high ’’ or gas-oven shape. 
Some raise objection to this because it is ‘‘ following the 
gas people,’’ but why did the gas people standardise 
it? This shape gives the greatest amount of useful shelf 
area, with the smallest demand on floor space. This is 
not so important in a floor-type cooker as in a table 
cooker, as in the former case the deciding factor is the 
area of the hob. The disposition of the heating elements 
is perhaps the point of greatest controversy about an 
oven. For a high oven, side heating is correct, but some 
attention must be given to the actual location of the 
heaters, otherwise even distribution of heat may not be 
obtained. There is at least one oven on the market which 
would be quite good were the position of its elements 
altered, but which at present is associated with uneven 


-heating. For an oven of the wide or coal-oven shape, side 


heating with some bottom heat is correct. One disadvan- 
tage is that the introduction of bottom heat increases the 
cost of construction. Ovens of this shape are, however, 
more popular at the moment than high ovens, but sooner 
or later there will be a reversion to the high one. Prob- 
ably the chief reason for their present popularity is that 
they look bigger, but experience soon proves otherwise. 
Pull-out interiors are popular, but they will not remain 
so. Such an oven is slower than one with a fixed in- 
terior, unless its loading is increased, because there is a 
bigger proportion of non-useful capacity ; moreover, the 
mass of metal inside the oven is increased somewhat. To 
reduce this increase to a minimum there is a temptation 
to use a flimsy construction, which soon commences to 
give trouble by reason of buckling, and becomes difficult 
to get in and out for cleaning purposes, thus defeating 
its own object. Welded linings are another feature ; 
they are good, provided two points are kept in mind: 
first, that provision is made to prevent buckling, either 
inward or outward, and, secondly, that adequate pro- 
vision #s made for ventilation, particularly if such opera- 
tions as bread baking are to be catered for. In earlier 
cookers, which had either wrapped or riveted linings, 
moisture was able to escape through the joints, but in an 
oven with welded linings this is not so, and good results 
will not be obtained unless surplus moisture is got away. 
This is one of the reasons why an oven of good thermal 
characteristics is not necessarily a good baking oven. It 
it sometimes argued that a coal oven has no ventilator, 
but the fact is overlooked that such an oven has riveted 
linings, around which the flames or hot gases from the fire 
circulate, and. that the surplus moisture is thereby 
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drawn out and passed away to the flue. If it were not for 
the effect of this moisture on slag wool, which is the most 
widely used lagging medium, quite a lot could be said 
for riveted, or spot welded, linings. The enamelling of 
oven interiors may nowadays be regarded as safe. It is 
very desirable from a hygienic point of view, but while 
non-friable enamels were not obtainable it was not wise 


. to go beyond the enamelling of element guards and door 


panels, which could be easily renewed in case of chipping 
taking place. 

Stainless-steel is probably the ideal for the interior, 
but at present cost forbids its use. Chromium-plating 
may also offer some possibilities in the near future. Run- 
ners for shelves should be plentiful, easily cleaned, and so 
constructed that the shelves run freely, not only when 
new, but for so long as the oven shall last. One of the 
most frequent complaints so far as ovens are concerned is 
the difficulty of getting shelves in and out. 

Thermometers are very debatable appliances. If they 
gave to the user a true indication of the air temperature 
inside the oven they would be a most useful adjunct; 
but they do not, because it is practically impossible to 
shield the bulb, or, in the case of a metallic indicator, 
the metal housing, from the element radiation. They 
also have a lag which cooks will not take into considera- 
tion when opening and closing the oven door. The only 
really useful function which a thermometer or an indi- 
cator can serve on an electric oven is to guide the cook 
who wishes to heat up an oven which has already been 
partly heated, as, for instance, raising to pastry tempera- 
ture after having cooked luncheon and served it up. All 
other temperatures should be obtained on a time basis. 
In isolated cases, where there is voltage variation, this 
might present a little difficulty at first, but the effect of 
such variations, where they do exist, is not nearly so 
great as that of a change of wind on a gas or a coal oven. 
Door fastenings and hinges should be such as to ensure 
that the door makes a practically airtight fit on its frame. 
The door should not be allowed to act as a ventilator. 
Many a good oven is spoiled by a bad door catch. The 
chief duty of a catch is to keep the door properly closed, 
but it must also be easily opened and easily closed, other- 
wise it is not a good catch. 

Now we come to the item which is the cause of nearly 
all the trouble, namely, hotplates. The shape of plates 
has in the past been largely determined by the ease, or 
otherwise, of manufacture, rather than by their relative 
usefulness, and rightly so, as there is not a great deal 
to choose in the latter direction when one takes into con- 
sideration the many sizes of pans which are used in 
several combinations on different days of the week in 
various kitchens. On the whole, observation shows that 
the rectangular plate presents the smallest amount of 
uncovered plate area, in general use, and is, therefore, 
all other things being equal, the best shape to 
use. Such a plate has the further advantage 
that it can be split to form two other smaller 
rectangular plates, to much better advantage than 
can a square one, though on this. head it cannot 
claim much, if any, advantage over a round plate divided 
into two concentric portions. With regard to types, 
there are three, viz., open, protected, and solid. At 
present the latter holds the field, but this is only a tem- 
porary phase, and the plate which comes to stay will be 
an open one. Probably the reason for the solid plate 
being in demand at present is that all the comparatively 
new cooker users began using cookers when badly de- 
signed open or protected plates were being used in an 
attempt to get away from the deadly slowness of the old 
solid plate with clamped sandwich elements. When they 
found that those plates were not perfect they turned to 
the newer solid plate, which, while admittedly far ahead 
of the old ones, still possesses the troubles which must be 
inherent to any such plate, which troubles are of great 
concern to the user. 

As with ovens, so with hotplates. Their chief func- 
tion is to cook, and not to give the highest possible ther- 
mal efficiency. A plate may have a high efficiency and 
make a good water boiler for boiling vegetables, but be 
an absolute failure when it comes to cooking as distinct 
from plain boiling. 
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The essentials of a plate are speed, reliability, and 
flexibility, and unless it has all three it is not a good 
plate. Open plates have the first, if properly designed, 
and the third. Solid plates of modern design have the 
second, but not the first and third. Protected plates have 
all three, in varying degrees, according to design, and 
are therefore the correct type, or rather the best proposi- 
tion at the present time, notwithstanding the apparent 
popularity of the solid type. For long-period duty, such 
as is met with in cafés and canteens, the solid type is 
probably best at present, but for the domestic cooker its 
slowness in heating up from cold, and its heat capacity 
when hot, make it unsuitable. A further disadvantage 
is that flat-bottomed pans are almost essential, and these 
are a costly item for the consumer to provide. In their 
endeavours to get speed, manufacturers have, in some 
instances, entirely overlooked the duties which a hotplate 
has to perform. It is absolutely useless to crowd a high 
loading into a confined area. The plate itself may stand 
up to it, but it will be the ruination of any substance 
on the plate containing carbonaceous matter, by burning 
it. There is a limit to the amount of heat which can be 
absorbed by any substance, per unit of area exposed to 
heat, and it is useless to go beyond that limit. 

The problem is to increase the area of application, and 
not the intensity. The use of pans with flat bottoms 
is one way of doing this, so far as solid plates are con- 
cerned, and in modern solid plates further assistance is 
given by reason of the fact that the element is distributed 
over a much greater portion of the area of the plate than 
was the case in the older type of plate in which the 
actual element area was only about half the plate area. 
The ideal to aim at is to absorb, in the most even manner, 
by the body of the vessel containing the matter to be 
heated or boiled, the whole of the heat dissipated by the 
plate. This may at some time be possible by induction, 
but the only feasible way at present is by radiation, and 
it is therefore the open-type plate which should be de- 
veloped. A cooker recently introduced in America 
has this principle, though it remains to be seen 
whether or not it is correctly applied. A somewhat 
similar plate has also been on the English market for 
some time, but in both cases the type of element used and 
the manner of fixing do not appear to be correct. 

Until some material other than nichrome is produced 
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from which to make up the elemeuts, the definitely open 
type of plate will not arrive. A properly designed pro- 
tected-type plate will protect the nichrome from the ill- 
effects of a ‘‘ boil over,’’ but it will not stop oxidation, 
To afford this protection, however, it is necessary to 
remove the element from its desired proximity to the 
utensil, and so reduce both speed and efficiency. Careful 
design and the choice of a correct means of protection 
can, however, result in the production of a plate which 
is as efficient as an open plate (in the present stage of its 
development) with the added advantage of the reliability 
of a solid plate, and the further advantage that in the 
case of a fault only part of the plate need be replaced, 
whereas with a solid plate the whole would need to be 
changed. 

With grills, again there is a demand for speed at pre- 
sent, but those who ask for it do not know what is really 
meant by grilling. It might be defined as the applica- 
tion of radiant heat of certain temperature (or inten- 
sity) for a definite period, according to thickness of the 
object to be grilled. If more or less time is taken the 


food is not properly grilled. The aim when designing . 


a grill, therefore, should be to see that the applied heat 
is such that a steak or chop, or whatever it may be, is 
correctly grilled when subjected to that heat for the cor- 
rect time. Go into a good grill room and tell the chef 
that you want a grilled steak in five minutes; your ears 
would not get grilled, but they would be burned by his 
remarks, and so would the steak, 7f he did it. There is 
a tendency at present ta load grills up and to supply 
three-heat regulation. Thére is no objection to the latter, 
apart from extra cost, and it has a distinct advantage 
when the grill is also used for warming the hot cup- 
board. One way in which grills might be improved would 
be by making them of a greater area. There is difficulty, 
of course, in doing this without increasing the area of 
the hob, and consequently of the floor space required, but 
it is worth bearing in mind. 

Much more might be said about cooker assembly, posi- 
tion of fuses, switches, hotplates, hot cupboard, and 
methods of wiring. The object of the article, however, 
is to deal with the application of heat in the essential 
parts of the cooker, so as to obtain good results from the 
users’ point of view, rather than from a purely engineer- 
ing standpoint. 


Railway Claims. 


Some Notes on Compensation for Loss or Damage. 


By J. W. PARKER, A.M.Inst.T. 


headings: in the first place, there is the matter 


On: against railways arise under two separate 


of legal ‘‘ damages ’’ in connection with ques- 
tions of individual rights in property, &c., and secondly, 
there is the more common procedure arising from break- 
ages or loss of goods handed to the companies for safe 
transit. In the ordinary way railways are insurers of 
the safe arrival of goods; consequently any substantial 
failure to carry out the spirit of their guarantee has to be 
met with monetary compensation. Unfortunately for the 
trader, however, the procedure is so hedged around with 
regulations and customs that unless considerable care 
is exercised compensation is lost because one has failed 
to comply with some requirement. 

The ‘‘ out-of-date ’’ claim is a case in point. Nearly 
everyone has fallen foul of this proviso at one time or 
another and has in consequence been unable to secure 
satisfaction. Next to lack of knowledge, misconception 
is probably the most prolific cause of trouble, many 
business people having the erroneous belief that only the 


party paying the carriage is entitled to make a claim. 
There is no rule on this point recognised by the railways, 
and it will be found that they will negotiate with either 
party, their only concern being to avoid paying the same 
demand twice. If both parties lodge a claim, the rail- 
ways will secure the withdrawal of one before proceeding 
to negotiate with the other claimant. They will, how- 
ever, verify for themselves whether the carriage has been 
paid and, if not, will refuse to allow the equivalent sum 
in the compensation amount. As to which party ought 
to put in the claim depends upon several things. There 
is much to be said for the bigger firm undertaking the 
duty, as it is clearly better able to do this than a small 
retailer. Not only is it more likely to have the specialised 
knowledge and organisation at its command, but its very 
size gives a greater influence and bargaining ability than 
the small firm can possibly possess. Moreover, the pre 
ferment of claims in a large organisation can for the 
most part be resolved into a smooth running routine 
needing a minimum of supervision. 
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In the case of special and technical products like elec- 
trical machinery, it is generally better to leave claims 
negotiations in the hands of the senders as they know the 
characteristics of their own products better than anyone 
else. ‘Thus when any dispute arises the sender has the 
facts before him. It should, however, be borne in 
mind that all the larger companies have extensive 
works of their own, and consequently a staff of elec- 
trical engineers competent to express opinions from the 
transport standpoint. Questions of doubt are usually 
referred to a Railway Clearing House Committee con- 
sisting of these experts, and they are the deciding factor. 
At one time the railways were wont to use generous claims 
settlements as part of their inter-line competition and 
make a good allowance for damaged goods or salvage as 
a means of securing traffic from a competing railway, 
but to-day this is no longer possible, all demands in- 
volving more than one company being settled by all rail- 
ways in conference through the medium of the Clearing 
House Joint Claims Committee. 

Since the enforcement of the standard conditions of 
carriage referred to in a previous article, the lot of the 
trader in respect of claims has improved in one respect. 
He is now allowed seven days for making the written 
claim as against three previously, providing notice is 
given in writing within three days. Despite this, a large 
number of otherwise sound demands continue to be 
rejected through the laxity of the consignee, and un- 
fortunately the loss falls not on the receiver but on the 
sender, who is almost invariably innocent. The only 
complete remedy for this appears to be an educational 
campaign within the industry. In those cases where 
damage cannot be accurately ascertained until repairs 
have been executed, the position can always be covered 
either by a ‘‘ claim anticipated ’’ statement, which is a 
claim without amount, or by making a rough estimate 
which is to be corrected later. Allied with this question 
is the matter of salvage inspection and disposal. 

In all cases of damage, derangement, or breakage, the 
railways should be asked to inspect the remains of the 
consignment before they are disturbed. Failure to 
observe this precaution is likely to lead to complications 
and delay when the time for settlement arrives, as no 
railway likes to pay a claim until satisfied as to the 
salvage. Up to three years ago dissatisfaction existed in 
some quarters owing to the arbitrary way in which the 
railways dealt with claims on goods carted by the traders 
themselves. They argued that they had not the handling 
and complete control of the traffic throughout the transit 
when the trader performed collection or delivery, and 
they insisted on making a percentage cut on all claims 
arising under these circumstances. This amount varied 
in different localities and between various trades so that 
industry as a whole did not know the exact position. The 
matter was taken up as a national question with the 
result that a uniform percentage was agreed between the 
parties. 

The amount of time and clerical work involved in 
making claims for small amounts has been found by 
experience not to be worth the trouble taken, hence the 
majority of large firms come to an understanding where- 
by demands for amounts not exceeding Is. 6d. or 2s. 
are automatically cancelled, and in return, larger 
amounts are met in full. Whilst it must be conceded 
that a considerable amount of time is necessary to investi- 
gate claims, it should be kept in mind that it is the 
trader who is standing out of his money during the 
inquiry, and the interval between lodging a demand and 
receiving payment should not be too long. Some record- 
ing method should be introduced whereby a trader can 
watch the progress of his claims and issue reminders in 
cases of delay. 

A widespread impression exists that claims cannot be 
established on goods consigned at owner’s risk, but this 
is only partly right. Whilst it is difficult to secure com- 
pensation, circumstances do arise under which a demand 
can be successfully made. Broadly speaking, it is 
necessary to prove wilful misconduct on the part of the 
railways, which is not easy, if only from the fact that 
nearly all useful evidence is in the hands of the defending 
party—the railway itself. It is true one can go to law 
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and compel the production of witnesses, but as a practical 
remedy it is as cumbrous as it is unsatisfactory. Much 
better is it to rely upon the doctrine of res ipsa loquitur 
—the thing speaks for itself. If, for example, electrical 
goods at owner’s risk pass from ‘‘ B ”’ to “ C ”’ regularly 
without damage, but on one occasion a consignment 
packed, handled, and loaded in precisely the same manner 
as the previous half-dozen is found to be badly smashed, 
a clear presumption of wilful misconduct arises which 
should be pressed home. The occasions when this can 
be proved will doubtless not be frequent ; hence, three 
further exceptions under which it is possible to make a 
sound claim will be welcome. The first one is non- 
delivery of a properly addressed and packed consign- 
ment, unless the failure can be proved to be due to train 
accidents or fire. Secondly, pilferage is a good ground 
for making a claim provided the goods concerned are 
protected by packing more adequate than paper or other 
easily removed covering. In the third place, misdelivery 
will be recognised where goods are not tendered within 
28 days. In any of these instances, however, the railways 
have a loophole if they can prove that they have not been 
negligent. Although the provisos and exceptions make 
owner’s risk matters somewhat complicated, there are 
distinct opportunities of securing redress, given a little 
application of the rules. 

There is one point regarding claims which makes 
common appeal to all interested parties, and that is 
prevention. Senders, railways, and consignees all incur 
loss of some kind when damage, breakage, &c., occur, as 
the sender has the trouble of duplicating the order, the 
consignee suffers delay and possibly loss of trade, and 
upon the railway falls the duty of reimbursing one of the 
parties. Recognition of this unpleasant fact has caused 
a certain amount of joint effort in the past towards 
eliminating the cause of loss. Much still remains to be 
done by co-operation in the way of improved packing, 
labelling, stowing, loading, and other handling and 
transport problems, and only by a closer joint examin- 
ation of the issues can the needless economic waste be 
reduced and ultimately eliminated. 


Wiring Rules in Australia. 


T" work of revising and promulgating the elec- 


trical wiring rules originally prepared by the 

Institution of Engineers, Australia, has now 
been taken over by the Standards Association of 
Australia and committees in each State have been 
formed, being mainly the same as those originally 
appointed by the Institution. The Sectional Com- 
mittee of the Standards Association controlling 
the sub-committees, which has been in conference in 
Sydney recently under the chairmanship of Sir George 
Julius, B.Sc., is composed, amongst others, of represen- 
tatives of the electricity supply authorities, Fire and 
Accident Underwriters’ Council of Australia, con- 
tractors’ supply houses, and the Institution of Engineers, 
Australia, and is thoroughly federal in character. The 
Committee considered an analysis and review of regula- 
tions existing in all countries, which had been drafted 
and submitted to each State sub-committee for com- 
ment, and decided upon a scheme of procedure that pro- 
vides for a complete revision and re-arrangement of the 
present rules. New rules are to be added to cover more 
fully the growing demands of radio installations, neon 
signs, and welding and X-ray apparatus. To take care 
of revision and interpretations, a Federal Executive 
Committee, with representatives in each State, has been 
appointed. The Committee, which will work in conjunc- 
tion with the State sub-committees, has decided to pro- 
ceed immediately with the revision of that portion of 
the rules covering low- and medium-pressure installa- 
tions, mining accessories, and apparatus. The main 
object of the re-organisation is to secure a code of rules 
applicable to the whole of Australia. 
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Fuel Physics. 


Problems which are not capable of chemical solution. 


of Fuel ’’ was recently delivered, under the auspices 

of the Institute of Physics, by Dr. C. H. Lander, 
C.B.E., Director of Fuel Research, who said that in every 
stage from the getting of coal to the efficient utilisation of its 
heat of combustion, physical as well as chemical considerations 
were of the greatest significance. 

Coal was commonly classified upon considerations of its 
volatile content, flaming characteristics, or ultimate chemical 
analysis, but scientific workers were gradually realising the 
important bearing of the actual nature of the coal substance, 
including its physical structure, upon fuel problems. The aid 
of the microscope, for instance, had recently been widely 
enlisted for the examination and classification of coal, and the 
identification and co-relation of coal seams. Two methods were 
now commonly employed: either a thin section might be pre- 
pared for examination by transmitted light, or a surface of 
the specimen might be polished, and, if necessary, etched for 
examination by reflected light. 

The application of X-rays to the examination of the ash of 
coal had recently been developed in this country, and was 
yielding useful results, the method depending upon the differ- 
ence in transparency to X-rays of the organic coal substance 
and the inorganic ash constituents. From the results so far 
obtained, it seemed probable that improved technique would 
render the method a rapid means of determining the distri- 
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Fig. 1.—Daylight View in the Church. 


bution, nature, and amount of the ash in coal, which had an 
important bearin problems of coal washin 

Attempts had n made to gain further information of 
the structure of coal and coke by means of an X-ray spectro- 
meter. This work apparently demonstrated the presence of 
graphite in each of the types of coke examined; moreover, 
when four widely different varieties of coke were investigated, 
distinct parallelism was observed between the size of the 
graphite crystals, as indicated by the shapes of the resultant 
reflection curves, and the a of the coke, as determined 
by the Fuel Research Station method, the most reactive coke 
apparently being made up of the smallest crystals, and vice 
versa. 

This method was an interesting illustration of a physical 
method of attack P nares. of assistance in unravelling problems 
which, so far, had not proved capable of a satisfactory solution 
on purely chemical lines. The best and most accessible seams 
having been worked first, the necessity for the more general 
adoption of coal-cleaning operations had im recent years 
become apparent. 

All commercial coal-cleaning processes depended upon differ- 
ences in the physical properties of the impurities and of the 
coal itself, but some of the mechanical principles underlying 
coal-washing plant were by no means completely understood. 

Complete and efficient combustion involved considerations of 
both chemical and physical natures. A considerable amount of 
attention has been given during recent years to the design 
of burners and combustion chambers for pulverised fuel, but 
uncontrolled turbulent motion did not represent a completely 
satisfying solution of the problem of securing rapid relative 
motion of the coal particles and air. It appeared that what 
was needed in practice was to obtain stable and streamline 
motion of air, and to induce the particles of combustion to 
move from one streamline to another in as controlled a manner 
as was possible. The primary combustion air might, for 
instance, be arranged to form a vortex, with air entering at 
the perimeter and leaving axially, the powdered fuel being 
injected into the vortex at any convenient point, or points. 
The particles of fuel, in addition to being carried round with 
the moving air, would tend to move across the stream- 


line under the combined action of centrifugal force and the 
ibution of the 


inward pressure gradient due to the radial 
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velocity in the vortex ; such radial motion would be o 
ordinary frictional air resistance, the air possessin ae 
inward radial ae of flow owing to the inflow at the 
perimeter and outflow at the axis of the vortex. In that way 
the particles would be scrubbed by a continually changing 
atmosphere, and it might be possible to cause them to remain 
suspended in the vortex for the short ee of time necessary 
for = complete combustion of the solid fuel under those 
conditions. 


A Church-lighting Scheme. 


The installation at the Dutch Reformed Church at 
Wellington, S.A., has some distinctive features. 


the Cape Province of South Africa is the Dutch 

Reformed Church of Wellington, which enjoys great 
renown owing to the fact that the distinguished preacher, 
Dr. Andrew Murray, used to occupy its pulpit. The interior, 
according to Mr. F. G. H. Louw, the architect, is described 
as ‘‘ Classic Dutch,”’ which, it will be noted, is designed 
without wealth of embellishment, the building being lofty, 
well ventilated, well lighted, and devoid of the usual architec- 
tural features common to places of worship. It excels, how- 
ever, in its architectural lighting, which was installed by Mr. 
C. I. Evans, of Wellington. For this installation the whole 


Wit is claimed to be the finest illuminated church in 


Fig. 2.—The Church Interior by Night. 


of the wiring, cable, conduit tubing, switches, distribution 
boards, and lighting fittings were supplied by the British 
General Electric Co., Ltd. Gasfilled lamps are used exclu- 
sively, those in the main centre ‘‘ Unalux ”’ fitting, which is 
24 in. in diameter, being of 500 watts in the centre bowl, 
surrounded by 100-watt lamps in the spherical ‘‘ Equiluxo”’ 
bracket arm fittings projecting from the corona band. The 
remaining ‘‘ Unalux’’ pendant units, which are 18 in. in 
diameter, are equipped with 300-watt lamps, while the 10-in. 
under-gallery fittings of similar pattern are equipped with 100- 
watt lamps. The organ lighting is contrived by a flexible 
standard with nickel-plated reflectors. The top of the church 
and the clock tower are illuminated very effectively by 
Gecoray silvered-glass lighting reflectors, which render 
the church visible at night from a considerable distance. 

One very remarkable characteristic of the illumination of 
this church—the intensity of which at pew level is of the order 
of nine foot-candles—is the very close approximation to actual 
daylight obtained from the lighting installation. Fig. 1 shows 
the lighting by African mid-day sunshine, while fig. 2 is an 
untouched night view of the interior by artificial lighting. 
As an example of enterprising overseas church lighting, this 
church can have few equals, and great credit redounds to 
all those concerned in the designing and carrying out of so 
praiseworthy an installation. 


Electricity in Empire Coal Mines. 
The British Empire Steel Corporation is making good head- 


g 
way with its programme for the substitution of electricity 
for steam in the operation of its coal mines. Its — plant 
on the southern side of Sydney Harbour has now been linked 
up with its Sydney steel plant, and a high-voltage line is being 
run in a submarine cable under and across entrance to 

© power plant. num . Colliery a compressor, 
said to be the most modern of its kind, is to be installed. 
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Parliamentary News. 
[By Our Special Parliamentary Reporter.| 


The Coal Mines Bill. 


On December 19th, by 281 votes to 273, the House of 
Commons gave a second reading to the Coal Mines Bill. The 
debate on the measure lasted two days, and the Bill was 
yery severely criticised. Many members considered that it 
would lead to dearer coal, especially for gas and electricity 
undertakings. Sir Herspert SAMUEL, who was chairman of the 
1925-26 Coal Commission, said that while the Minister of Trans- 
port during the previous week had rejected the policy of high 
prices, quick profits, and a quiet life with regard to electricity, 
his colleague, the President of the Board of Trade, in relation 
to the mining industry, was offering to the coal-owners that 
very policy. 

The Government indicated, however, that it would consider 
amending the Bill in Committee. 


Brookman’s Park. 


On December 17th, Sir asked 
the Postmaster-Géneral if he would state what call-sign was 
being allocated to the second station at Brookman’s Park; and 
when it was anticipated that a full alternative programme 
would be transmitted from that station. 

Mr. Lees-SMITH said that it had been agreed that, for the 
time being, the London call sign ‘‘ 2L0,’’ should cover both 
transmitters at the Brookman’s Park station. When two pro- 
grammes were transmitted simultaneously they would be 
referred to as ‘‘ London Regional ’’ and ‘‘ London National,”’ 
respectively. The tests which were now being carried out in 
the transmission of alternative programmes for short periods 
would be continued for some weeks; but the British Broad- 
casting Corporation was not yet able to state the date on 
which it expected to be in a position to transmit full alterna- 
tive programmes from the station. 


Overhead Telephone Wires. 


On December 17th, Lieut.-Col. ArnswortH asked the Post- 
master-General if he would state in how many districts during 
the current year new poles and overhead wires had been 
erected in connection with telephone development work; in 
how many instances protests had been made against their 
erection by the local authorities concerned, on the grounds 
that they created a nuisance or detracted from the amenities 
of the district; on what conditions those protests were acceded 
to; and why, in view of the fact that it was the ultimate aim 
of his department to have all telephone wires underground, 
it was decided to erect them overhead in the first instance. 

Mr. Lees-SmirH said that overhead lines had probably been 
constructed in practically all districts during the current year 
in connection with the development of local telephone ser- 
vices; a number of local authorities had made objections, 
on various grounds, but it was not possible, without a dis- 
proportionate expenditure of time and trouble, to furnish 
precise figures on either point. Underground cables were 
laid to the fullest possible extent consistent with economy, but 
a proportion of overhead wires was essential to the widespread 
development of the service unless altogether prohibitive ex- 
penditure was to be incurred. 


Wireless Receiving Licences. 


On December 17th, Mr. Benson asked the Postmaster- 
General if he would state the cost of issuing a wireless receiv- 
mes, and upon what basis the cost was calculated. 

r. Lees-SmiTH said that the average cost during the last 
financial year was about Is. Id. per licence. This cost was 
ased upon returns of the time occupied, and it included 
provision not only for the issuing, recording, and renewing 
of annual licences, but also for headquarters work and for 
such duties as the detection of unlicensed stations and any 
subsequent legal proceedings. 


The Channel Tunnel. 


_ On December 17th, Mr. Tuomas, the Lord Privy Seal, 
informed Mr. Louis Smith that the Channel Tunnel Com- 
mittee hoped to submit its report by the time that Parlia- 
ment reassembled after the recess. There would be no delay 
on the part of the Government in considering the — 
Additional facilities and technical assistance had already 
Placed at the disposal of the Committee. 


L.N.E.R. Electrification. 


On December 18th, Mr. Epg asked the Minister of Trans- 
port whether the London and North-Eastern Railway Com- 
pany contemplated any extension of the electrification of its 
system to any of the lines in the county of Durham; and, if 
80, the mileage it was proposed to electrify and the towns 
that would be served by the electrified lines. : 

Mr. H. Morrison said he was informed by the Railway Com- 
pany that no electrification of its lines in the county of 

urham was at present contemplated. 


Special Orders. 

Special Orders have been approved authorising the Farnham 
Gas & Electricity Company to raise additional capital for 
electricity purposes, and in respect of part of the rural 
of Godstone, in the county of Surrey. 
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Cornish Electrical 
Development. 


Some notes on an extensive overhead-line transmission 
and distribution system. 


. ** Recent Electrical Development in the West ’’ was the sub- 
ject of a paper recently read by Mr. L. A. Hards, manager 
of the Cornwall Electric Power Company, before the Cornish 
Institute of Engineers at Camborne. He said that dur- 
ing the last two years his company’s system of mains 
had ‘been considerably increased. In west Cornwall 
alone no fewer than 33 towns and villages were sup- 
plied with electricity. A number had adopted elec- 
tric street lighting, and there was a likelihood of a consider- 
able extension in that direction. In addition, they now con- 
trolled supplies to a number of towns and villages in eastern 
Cornwall, including Saltash, Torpoint, Looe, Bodmin, Padstow, 
and Wadebridge; eventually the local plant at all those places 
would be shut down and they would be connected to a system 
of mains which would extend from one end of Cornwall to 
the other. It had been no easy matter to supply such a 
sparsely-populated area as Cornwall, and, though the cost of 
production was small, the cost of distribution was consider- 
able for small quantities. They had, therefore, to keep the 
cost of distribution as low as possible, and the principal way 
of doing so was by the use of overhead mains. There had 
been great antagonism to that, which had tended to seriously 
impede the extension of the supply. On the one hand, engi- 
neers were doing their best to give the service which appeared 
to be required, and, on the other hand, the general public 
was doing its best to alg them. When their early mains 
from Hayle to Carn Brea were constructed, they had to be 
considerably deviated and the line to the west, to Geevor 
and Botallack, had to go over the moors; had that not been 
the case they would have been supplying all the villages 
between Carn Brea and Penzance by this time. To supply 
them now would mean the construction of more mains. It 
was difficult to say what the future would be for them, but 
in the meantime they were doing their best to serve the area 
in the most economical way possible, by the use of the cheapest 
methods of transmission and local sub-stations. Electrical 
engineers certainly did not put up overhead mains for prefer- 
ence; they caused a good deal of trouble and were far more 
difficult to install. They had various authorities with whom 
they had to deal, and it was important that they should not 
interfere more than was absolutely necessary with the tele- 
graph and Post Office services. It took far more time and 
trouble to lay out_a system of mains overhead in a town or 
village than it did to lay mains underground. Unfor- 
tunately, the initial cost was so enormously greater in the case 
of underground mains that overhead mains were the only 
practicable method of providing supplies in scattered areas. 
Again, the service with an underground main was more reli- 
able than it was with overhead wires. Quite recently Cornwall 
had suffered from some of the worst storms in their recollec- 
tion; the velocity of the wind at Falmouth during the night 
of November 6th was 103 miles per hour, while at the Scillies 
the indicating needle went off the scale at 108 miles per hour, 
and from calculation they arrived at the figure of 112 miles per 
hour. yoy | those storms a considerable amount of damage 
was done to their overhead system; it was, however, generally 
of a minor character, such as small displacements of the wires, 
the principal trouble being due to falling trees, but no poles 
carrying high-pressure wires were brought down. The staff 
had a very strenuous time, but the public suffered very little 
indeed in the way of loss of service. He, personally, expressed 
his appreciation of the way in which the Cornwall Electric 
Power Company's overhead lines staff stuck to duty during 
the very severe weather. The public was a ina 
position to know what that sort of work entai 


Diesel Engine Users’ Association. 


A good number of members and visitors attended the Decem- 
ber meeting of the Association to hear a paper on “‘ A Form 
of Coupling for Geared Diesel Engines for Land and Marine 
Purposes,” by Mr. W. Brose. The form of coupling described 
was developed in the Vulcan Yard, Hamburg, and is bas 
on the patents of Dr. Bauer. It is claimed that it minimises 
torque Sactustions and permits splitting up the power of one 
large unit into two or more high-speed light units, whose 
small cylinders are much less sensitive to heat stresses. The 
device consists of hydraulic couplings with mechanical gear- 
ing, or of two wheels of cup-like section, one driving the 
other. The driving fluid is held in the cups of the wheels. 
There is no metallic connection between the wheels, and it 
is not essential for them to be exactly in line. The trans- 
mission of power is effected by the rotation of the driving 
wheel, which sets up 8 circulatory motion in the fluid between 
the two cups and thus sets the driven wheel in motion. 

The driving efficiency is given as 97 per cent., and the 
coupling has the advantage of mechanical simplicity. The 
paper concluded with a description of specially designed gears 
for electric power stations, particularly for peak-load 
generators. 
D 
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Business and Industrial 


Notes. 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations, and Failures. 


The ‘‘ Electrical Review ’’ Index. 


The index to Vol. CV (for the half year ending December 
31st, 1929) will be published shortly, and we shall be glad to 
receive the names and addresses of those who require it (free 
of charge) for binding purposes or wish to retain it for refer- 
ence. Application should be made as early as possible to the 
Publisher, 4, Ludgate Hill, E.C. 


E.D.A. Salesmanship Conference. 


At the second of the series of E.D.A. Salesmanship Confer- 
ences held at the Manchester Lighting Service Bureau, Mr. R. 
C. Hawkins, the district officer, gave an interesting paper on 
the “Value of Exhibitions to the Electrical Industry,” the chair 
being occupied by Mr. Romero, Salford City electrical 
engineer. Mr. Hawkins said that one of the day-to-day 
problems of electrical salesmanship was the question ‘‘ Are 
exhibitions worth while?’ Of the various types of exhibitions 
he proposed to deal mainly with the Ideal Home type, the 
general trade type, usually promoted by Chambers of Com- 
merce, and local electrical exhibitions, usually organised 
og supply undertakings with the help of contractors. In the 
Ideal Home type they had a valuable means of publicity, bu 
he warned them against the danger of filling up with ‘* junk ” 
and too much furniture. It was essential to have systematised 
propaganda. There should be a story to attract attention in 
every room. There was no doubt about the good resulting from 
the second type of exhibition, and he gave definite instances 
in which sales had immediately gone up. In spite of the 
large increase in the number of showrooms, the third type of 
exhibition was essential. In the small towns it was the best 
form of publicity. Summing up, Mr. Hawkins said that ex- 
hibitions had a special advantage over other forms of publicity, 
as the promoters were able to interest the Press and obtain 
extra publicity by that means. Local exhibitions should not 
be open for more than two weeks, and it was essential to 
have a good opening ceremony to attract the public from the 
beginning. 


The Export Credits Guarantee Scheme. 


The Committee, presided over by Sir Otto Niemeyer, G.B.E., 
appointed to consider generally the administration of the 
Export Credits Guarantee Scheme, has produced its final 
report. An interim report was published in April last, suggest- 
ing a form of commercial account for the Department. The 
final report contains the following recommendations :—(1) 
That the necessary legislative steps should be taken to extend 
to September 8th, 1934, the period during which facilities can 
be granted. (2) That the liquidation of the previous schemes 
should be transferred to another department. (3) That for 
the period July 1st, 1926, to March 31st 1925, and thereafter 
for every year ending March 31st, a commercial account on 
the lines recommended should be issued by the Export Credits 
Guarantee Department. (4) That an executive committee of 
three should be appointed immediately to have powers analo- 
gous to those of a board of directors, including the choice, 
appointment, and remuneration of staff. (5) That the Advisory 
Committee should continue to function _generally on the lines 
on which it is at present assisting the Department. 


United States Electrical Exports. 


A further advance in exports of electrical goods and appara- 
tus from the United States was recorded for September, the 
total value being $13,116,894, as compared with $7,400,973 in 
September, 1928. This large increase was a general one, there 
being only a few small decreases. The principal rises occurred 
in the following classes :—Radio apparatus, from $1,197,248 to 
$2,627,836; refrigerators up to one-ton capacity, from $467,513 
to $842,359; telephone apparatus, from $173,962 to $612,472; 
storage batteries, from $199,949 to $320,111; stationary motors 
from 1 to 200 h.p., from $210,993 to $381,378; fractional h.p. 
motors, from $184,266 to $279,609; d.c. generators, from 
$57,474 to $155,018; a.c. generators, from $12,576 to $164,845; 
and bare copper wire, from $92,337 to $348,687. The United 
Kingdom was the greatest purchaser of the last class of goods, 
its share amounting to $113,544. Altogether the United King- 
dom imported United States electrical goods valued at $813,537 
(an increase of $531,311) during September. The bulk of the 
shipments included fractional h.p. motors, portable electric 
tools, accessories and parts for motors, radio components and 
loud speakers, bare and insulated copper wire and cable, 
refrigerators and other motor-driven household appliances. 


Canada’s share of the trade was valued at $4,106,578. Other 
important customers were :—Australia ($746,531), Argentina 
($693,512), Mexico ($608,274), Chile ($499,375) and Brazil 
$9488,007)- America’s electrical imports during September 
had @ value of only $232,302. 


International Combustion Engineering Corporation. 


Press reports from New York state that on the petition of 
the Bethlehem Steel Corporation, the Courts appointed a tem- 
porary receiver for the International Combustion Engineering 
Corporation on December 19th. Though this had been 
expected for some time in well-informed quarters, the stock 
fell on that day from 10% to 6, and the whole of the stock 
market was shaken. The Financial Times correspondent says 
that the stock advanced last year from 453 to 80 and to 103} in 
February this year, despite the fact that only 75 cents a share 
was earned last year over and above the $2 dividend. ‘The 
writer says: ‘‘ The idea of using waste pulverised coal for fuel 
was a good one, but the’ company was over-capitalised, over- 
extended, and over-manipulated in the stock market.” The 
Central News quotes the president of the company as stating 
that a prompt reorganisation will be effected, thus preserving 
the value of the properties and goodwill and earning power of 
the company. The Financial Times says that the company 
controls, directly or indirectly, 29 domestic and foreign sub- 
sidiaries, including, in England, the Underfeed Stoker Co. 
and International Combustion, Ltd. The New York corres- 
pondent of The Times reports that receivers in equity have 
also been appointed for two American subsidiaries—the Com- 
bustion Engineering Corporation, New York, and the Inter- 
national Combustion Tar & Chemical Corporation, Illinois. 


Italian Foreign Electrical Trade. 


The appended table shows the Italian imports and exports 
of electrical machinery and apparatus during the first nine 
months of the current year, as compared with the correspond- 
ing period of 1928. The values have been converted to sterling 
at an exchange rate of 98 lire to the £. It will be seen 
that both imports and exports show an increase, the former 
of £423,430 and the latter of £167,020. 


Imports. Exports. 

Janry. to Septr. Janry. to Septr. 

1928 1928 1928 1928 

£ £ £ £ 

Accumulators & parts 23,000 47,660 31,190 14,830 

Incandescent lamp bulbs 24,340 37,180 — 30 
Electrical measuring 

instruments ... 28,060 45,880 690 2,010 
Electrical apparatus 


miscellaneous ... 600,100 583,480 79,370 108,030 
Telegraph, telephone 


and radio apparatus 659,790 1,072,020 79,970 20,130 


Electric furnace and 
other carbons .-- 110,250 132,580 4,040 8,240 
Insulated cables ... 27,700 16,420 136,670 158,62 


Generators ‘ without 


collectors ... 178,020 169,400 11,290 30,990 
Generators ‘‘ with col- 

lectors ... 179,330 214,290 171,760 255,500 
Glass and _ porcelain 

insulators... 22,640 19,400 10,800 18,290 
Are lamps 430 480 150 


Incandescent lamps ... 252,060 48,490 71,940 
Static transformers ... 42,930 64,560 6,770 13,140 


Insulating tubes ... 1,870 4,270 2,310 1,590 
Electricity meters ... 94,090 72,330 1,950 3,340 
Insulated wire... ... 25,320 21,700 38,150 44,140 

Totals £2,330,280 £2,753,710 £563,450 £730,470 


Automobile Accessories for Australia. 


The Senior Trade Commissioner in Australia (Mr. R. W. 
Dalton, C.M.G.) reports that a new company is in process of 
formation for the construction of motor cars in Australia, 
and is desirous of receiving quotations for motor-car engines 
instruments, electrical equipment, &c. Firms desirous 
offering components or equipment of British manufacture caD 
obtain further particulars on application to the Department 
of Overseas Trade, 35, Old Queen Street, S.W.1. (Reference 
No. A.X. 8921.) 
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New Municipal Showrooms and Offices. 


The Heston and Isleworth Urban District Council has taken 
a further step to promote the domestic use of electricity, b 
erecting new showrooms and offices which were inaugurat 
on December 18th by Sir John Ferguson, M.P. The cas 
occupies 3 site with two frontages, one to the Staines 6 
and the other to the Bath Road, each having a width of 40 ft., 

roviding excellent facilities for the display of apparatus. 

e ground floor includes a spacious showroom and offices. 
The design of the showroom and colour scheme have been 
arranged so as not to detract from the appearance of the 
exhibits, and the fittings have also been designed to conform 
with the general scheme, the show cases being equipped with 
concealed lighting. The first floor includes a general office, 

rivate offices, and drawing office, and two large rooms allo- 
cated and fitted up for meter testing and repairs. The entrance 
portal of the showroom, together with the display windows on 
either side, is carried out entirely in bronze, toned to a special 
tint to harmonise with the general internal effect. The 
building is electrically heated throughout. At the n- 
ing ceremony Mr. H. J. Nias, in introducing Sir John 
Ferguson, said that during the past five years rapid progress 
had been made, and the number of consumers had increa 
by 6,000, to over 9,000. The showrooms were not intended 
to compete with local contractors, but to serve as an advertise- 
ment of the electricity undertaking. The General Electric 
Co., Ltd., assisted the Council in arranging the display of 
apparatus for the opening ceremony. 


Unemployment. 


Th mber of registered unemployed increased by 6,570 
ais the week onied December 9th. At that date the total 
was 1,309,500, as compared with 1,302,930 on December 2nd, 
and 1,320,912 on December 10th, 1928. 


Employment in November. 


During November, reports the Ministry of Labour Gazette, 
employment in the engineering industry was still slack and, 
taken as a whole, showed no change as compared with the 
preceding month. In electrical engineering the employment 
continued fairly good. The number of a in the 
engineering industry rose from 90,536 in October to 90,594 
the proportion remaining at 9.0 per cent. In the electrica 
branch there was a rise from 3,462 to 3,583 in the number 
of unemployed, i.e., from 4.1 to 4.2 per cent. The electric 
cable, wire, and lamp manufacturing group reported increased 
unemployment, the number rising from 3,791 to 4,214 (from 
4.0 to 4.5 per cent.). In the electrical wiring and contracting 
industry F seach was a rise in the number of unemployed from 
1,047 to 1,223 (from 6.3 to 7.4 per cent.). 


New Italian Companies. 


Among the companies recently formed in Italy are the 
Societi Passioni e Villa, Fabbrica Isolatori e Condensatori, 
Milan, capital 1,000,000 lire; La Societ& Elettrica Alto Sangro, 
Rome, capital 1,500,000 lire; and La Societa Struttamenti 
Idroelettrici, Rome. 


Czecho-Slovakian Electrical Imports. 


During October last the value of electrical machinery and 
tools imported into Czecho-Slovakia was 30,000,000 crowns 
(about £180,000), bringing up the total for the first ten months 
to 282,000,000 crowns (£1,700,000) as compared with 195,000,000 
crowns (£1,180,000) in January-October, 1928. 


Proposed Greek Lamp Factory. 


A report published in Amsterdam from Athens says -that 
the Philips Glow Lamp Works proposes to establish a sub- 
sidiary company in Greece. The new company, which is to 
have a share capital of 10,000,000 drachmae, is to produce 5,000 
ny Line day, and the factory is to be erected in the vicinity 

thens. 


The Electrical Trade Protection Association. 


At @ meeting of Birmingham electrical manufacturers and 
factors called by the British Electrical e Protection Asso- 
ciation on December 3rd., it was announced that local secre- 
taries of the Association had been appointed for the Leeds, 
Manchester and Bristol districts and, as a result of the meet- 
ing, it was decided to appoint local secretaries in the Birming- 
ham district. The secretaries of the Association are Messrs. 
McMillan & Henderson, 5, High Holborn, W.C.1, and 13, Dun- 
das Street, Glasgow. 


Radio Imports into Venezuela. 


An Executive Decree annuls the law prohibiting the impor- 
tation into Venezuela of radio apparatus, and hereafter permits 
free entry provided application is filed with the Ministerio de 
Fomento and special permits are obtained to cover each 
importation.—Reuter’s Trade Service (Caracas). 


An Electricity Committee Censured. 


The New Mill (near Hudderfield) Urban District Council, 
on December 18th, a vote of censure on its own Elec- 
tricity Committee for having appointed a successor to the 
lately-resigned electrical engineer without consulting the 
Council as a whole. The matter arose because the Yorkshire 

lectric Power Co., on ing of the resignation, Boy an 

e Elec- 


offer to take over the local electricity undertaking 
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tricity Committee rejected the offer and appointed a new local 
engineer. It was resolved that the Committee should not take 
definite action in future without the sanction of the Council 


as a whole. 
E.T.U. to Move to London. 


It is reported that the Electrical Trades Union is preparing 
its Manchester to London. 
Negotiations are ing for the acquisition of a buildin 
in the Clapham district 


Esthonian Water-power Contract. 


The Financial News reports that after negotiations lasting 
several years a provisional contract for the exploitation of the 
Narva waterfalls was signed at Reval on December 22nd 
between the Esthonian Ministry of Trade and an English 
company—the International Hydro-Electric Syndicate. The 
syndicate is to receive a concession for the establishment of 
a 50,000-kW power station, the cost of erection being estimated 
at 30,000,000 kroner. During the negotiations the syndicate 
has been competing with a German banking company and 
another bank in San Francisco, and against the Siemens- 
Schuckert Co. 


A Schoolboys’ Exhibition. 


The Hon. Esmond Harmsworth will open on December 31st 
a Schoolboys’ Exhibition organised by the Daily Mail, at the 
Horticultural Hall, Westminster, §.W.1. The London County 
Council Education Department will present a number of in- 
teresting exhibits, including working models of electric trains, 

_ There will also be exhibits of model engines of both 
stationary and marine types, petrol or electrically driven. The 
exhibition will remain open until January 8th, and the tickets 
of admission, which take the form of a Christmas card, can 
be obtained from “ Qhristmas Cards,” Schoolboys’ Exhibition, 
Daily Mail, Carmelite House, E.C.4, at 2s. each. 


Visits of British Trade Representatives. 


The Department of Overseas Trade informs us that Mr. 
H. O. Chalkley, C.B.E., Commercial Counsellor at the Buenos 
Aires Embassy, will attend at the offices of the Department 
from January 13th to 17th, and from February 3rd to 7th 
to interview manufacturers and merchants interested in the 
exports of British goods to Argentina. He will also visit a 
number of provincial industrial centres. Interviews can be 
arranged by, or information obtained from, the D.O.T., 35, Old 
Queen Street, S.W.1. (Reference 5534/1 i 

The Department also states that Mr. . Brett, C.M.G., 
Commercial Secretary at Shanghai, will be available at ita 
offices from January 16th to 2th. He will also pay visits 
to industrial centres, and the reference which should be quoted 
by those desiring interviews is 2203/1/29. 


The G.E.C. in 1929. 


__ The Genera Etectric Co., Lap., has sent us a review of 
its activities during the year which is now closing. This 
shows that the company has continued its progress in a num- 
ber of diverse directions. Particular mention is made of the 
contracts received for the Central Electricity Board in con- 
nection with the national scheme; the large turbo-generators 
and other plant for the Hams Hall (Birmingham) power 
station; the 1,500-V equipment for the electrification of the 
Manchester-Altrincham line; the lighting of the Thames Em- 
bankment; and many other home contracts. Some details of 
important overseas contracts are included, among these bein 
a large 11,000-V switchgear order from the Pretoria Munici- 
pality ; mining electrical plant for South Africa; e.h.p. outdoor 
sub-station equipment for New Zealand; hydro-electric plant 
for Palestine; motor coach equipments for the new_Buenos 
Aires tube railway; tramway equipments for Auckland, N.Z.; 
and Diesel-electric locomotives for India. Steady progress has 
been made in the Illuminating Engineering Department, and 
many notable contracts, home and overseas, have been carried 
out with the company’s equipment. Further headway has 
also been made in the direction of household appliances and 
cookers. A list is given of large installations of ‘‘ Magnet "’ 
industrial cooking and baking ovens. Reference is also made 
to advances in connection with electric furnaces, wires and 
cables, marine electrical equipment, radio sets and valves, and 
bakelite accessories, and the activities of the Research Labora- 
tories at Wembley are dealt with. 


Cardiff Corporation and Contractors. 


The Western Mail - that at last week’s meeting of 
the Cardiff City Council, the Electricity Committee reported 
breaches of contract by the Glamorgan Electricity Company, 
in that the firm had sub-let work allotted to it under the 
Corporation’s scheme of extensions. A trade union had 
lodged complaints that the fair-wages clause in the contract 
had been violated by the employment of non-union men at 
low rates. Mr. OC. G. Morley New, city electrical engineer, 
said that contractors had been warned that sub-letting was 
not permissible, and the Glamorgan Electricity Company had 
undertaken not to do so. Further complaints had been 
received, however, and it was found that a number of con- 
tracts had been sub-let. A representative of the firm ex- 
pressed regret, and said that his excuse for the breaches of 
contract was the heavy cost of canvassing for orders. The 
Council decided that the firm should be suspended from the 
contractors’ list for a period of twelve months. 
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Australian Tariff Amendments. 


The Board .of Trade Journal for December 19th reported 
further alterations in the Australian Customs tariff. Among 
the classes of goods affected are electrical fittings, consisting 
wholly or partly of metal, viz., switches, fuses and lightning 
arrestors, n.e.i.; regulating, starting, and controlling apparatus 
for all electrical purposes, including distribution boards and 
switchboards, n.e.i.; dynamo-electric machines; static trans- 
formers; rectifiers; ironclad or moulded switches and fuses; 
and dry batteries. In every case the alteration represents an 
increase in duty. 


The Indian Government’s Purchasing Policy. 


In the new stores purchase rules based on the rupee tender 
system promulgated on December Mth, the Government of 

India explains that its policy is to make pur- 
chases of stores in such a way as to encourage 
the development of Indian industries to the 
utmost ible extent consistent with econ- 
omy and efficiency. Preference will be given 
in the following order :—(1) To articles pur- 
chased in India in the form of raw materials 
or manufactured in India from Indian raw 
material, provided the quality is sufficiently 
good. (2) To articles wholly or partially 
manufactured in India from imported articles, 
provided the quality is sufficiently good. (3) 
To articles of foreign manufacture stocked in 
India, provided they are of suitable type and 
of the requisite quality. (4) To articles manu- 
factured abroad which need to be specially 
imported. The purchasing authority when 
satisfied that such a measure is justified, may 
allow a limited degree of preference in respect 
of price to articles produced and manufactured 
in India, either wholly or partly. All 
articles specified, except military stores, or of 
a special or unusual character, shall be pur- 
chased with the condition that delivery be 
made in India and payment made in rupees 
in India. Tenders will be invited in India 
and also abroad when desirable, but delivery 
must be made in India and payment must be 
made in rupees. 

The rules provide that technical apparatus 
and equipment and other stores for which 
drawings, patterns, specifications and designs 
are issued by the authorities, will be indented 
by the India Store Department in London 


unless available in India. The articles of a 


special or unusual character which can be 
purchased through the agency of the India Store Depart- 
ment, London, or direct from the manufacturers, include 
scientific instruments. 

These rules come into operation on January Ist, 1981. 
Meanwhile, the Government directs that purchases be made in 
accordance with these rules whenever convenient.—Reuter 


(New Delhi). 
Book Notices. 


“Grit Emission and the Remedy.’’—A treatise on atmospheric 
——— by W. A. Smith. This publication of Pneumatic 

onveyance & Extraction (1929), Ltd., treats the subject in 
its — sense, in a very interesting manner; it is well illus- 
trated. 

The Mechanical World Electrical Pocket Book, 1929. Pp. 
338; fully illustrated. Manchester: Emmott & Co., Lid. 
Price 1s. 6d. net. It is unnecessary to say much in introducing 
the new edition of this useful little pocket book. It main- 
tains its past ag = standard, and a large amount of new 
matter is to be found in its pages, particularly relating to 
heavy electrical engineering. 

Publications of the Association of Engineering & Shipbuild- 
ing ae Graphical statistics. By E. N. Digweed, 

.Ex., G.I.Mech.E. Price 2s. net. 

The Practical Engineer Electrical Pocket Book & Diary, 
1930. London: Oxford University Press. Price 2s or 
3s. according to binding. A careful revision has been made 
of the contents of this valuable publication, so as to keep 
this new edition down to dimensions commensurable with its 
use as a pocket book. The section relating to lighting has 
been re-arranged, and the tables of Wiring Regulations of the 
Institution of Electrical Engineers have been transferred to 
the section to which they are more appropriate. 

** Journal of the Institution of Electrical Engineers.’’ Vol. 
LXVIII, December, 1929, No. 396. Also list of subscribers 
and donors to the Institution of Electrical Engineers’ Benevo- 
lent Fund for the twelve months ended September 30th, 1929. 
London: E. & F. N. Spon, Ltd. Price 10s. 6d. . 


Social Events. 


The annual supper and dance of the staff of the Lothians 
Electric Power Co. was held at Macvittie’s Guest’s Restau- 
rant, Princes Street, Edinburgh, on December 12th. Mr. 
H. C. Babb, general manager, presiding. In proposing the 
toast of “‘ Our Guests,”” Mr. Babb said that of late the com- 
pany had done more advertising than in the past, which 
might account for the very busy time experienced during 
recent months. Mr. G. Seddon, general manager of Edin- 
burgh Corporation Electricity Department, responded. 
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A successful dance was held at Magnet House, Ki 
W.C.2, on November 2th under the auspices of the GE 
Social and Athletic Club, netball and rowing sections. ; 


Private Arrangement. 


A. B. WAKELING, 558, Beverley High Road, Hull.—Mr. w 
Brian Hall, National Provincial Chambers, Silver Street, Hull’ 
the trustee under a deed of arrangement, informs us that 
a first and final dividend of 3s. 9d. in the £ is being paid to 
unsecured creditors. 


Lighting a Fruiterers’ Window. 


The accompanying illustration depicts an excellent 
example of shop-window lighting in connection with a diff. 
cult subject. The window 1s that of Amalgamated Fruiterers, 


An Illuminated Fruit Display. 


Ltd., Southampton Row, W.C.1. The equipment employed 
comprises G.E.C. interior and window-lighting units utilising 
_Gecoray ”’ reflectors. ‘The way in which every item in the 
ad receives its share of the illumination is very remark- 
e. 


The British Honduras Tariff. 


_ The duties upon electrical apparatus other than machinery 
imported into British Honduras have been altered to 10 per 
cent. ad valorem under the British preferential tariff and 20 
per cent. under the general tariff. 


Dissolutions of Partnership. 


ASHELL & Co., automobile electrical engineers and Exide 
battery service agents, Yorkshire Street, Bacup.—Mr. H. 
Ashworth and Mr.. T. Mitchell have dissolved partnership. 
Mr. Ashworth will attend to debts and continue the business 
under the same style. 

WEIR ENGINEERING Co., general mechanical, motor boat, 
and_ electrical engineers, Hamble, Southampton.—Mr. 
H. L. D. Fordyce and Mr. J. R. M. Stanfield have dissolved 
partnership. Mr. Stanfield will attend to debts. 


Bankruptcy Proceedings. 


RICHARD GREEN, formerly trading as Fleet Radio Stores, 
143-144, Fleet Street, E.C.—An application was made last week 
to Mr. Registrar Warmington at the London Bankruptcy 
Court for an order of discharge on behalf of this bankrupt, 
who failed in May, 1929. The Official Receiver reported that 
the provable claims amounted to £9,055; the assets had pro- 
duced £5,540 and a further £4,125 was expected, making 4 
total realisation of £9,665, from which dividends in excess of 
10s. in the £ would be paid. The applicant formerly carr 
on business as a dealer in photographic stores; in 1922 he 
obtained a seven years’ lease of premises at 143-144, Fleet Street, 
at a rental of £850 per annum, and there traded as Fleet 
Radio Stores. City Sale & Exchange, Ltd., was formed in 
November, 1923, when the bankrupt was trading at seven 
addresses in London, and he was appointed managing director, 
at a salary of £2,000 per annum. He more or less relin- 
quished control of the business after the company was formed, 
and owing, as he alleged, to subsequent mis-management, 
the company went into voluntary liquidation in April, 1929. 
The debtor attributed his failure to liability under guarantees 
given by him on behalf of the company, and to losses owing 
to bad trade. His Honour granted the discharge subject to 
@ nominal suspension of one month. 
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H. Gascoicne, 40, Cricklade Street, Cirencester, Glos., 
wireless dealer, &c.—The public examination herein was held 
on December 18th at the County Court Buildings, Swindon, 
when a statement of affairs was filed showing gross liabilities 
of £746, against assets of £138. It appeared that the debtor 
was out of employment for ten months after being demobi- 
lised, and he then obtained a situation but left to go into 
partnership. He subsequently bought his partner out, but he 
soon became aware that the business was not a success, and 
he got into financial difficulties after a three months’ illness. 
It was reported that the debtor’s books had been kept satis- 
factorily. The hearing was adjourned for closing. 


E. W. Buarr (Blair & Son), electrical engineer and con- 
tractor, 6, Queen’s Parade, Brent Street, Hendon.—Last day 
for proofs for dividend, January 2nd. Trustee, Mr. T. Gour- 
lay, Official Receiver, 29, Russell Square, W.C. 

T, E. WoopHeaD, electrical factor, 26, Central Drive, Black- 
peol.—Last day for proofs for dividend, January 2nd.. Trus- 
se, Lol H. Parker, Official Receiver, 9, Cannon Street, 

ston. 

R. R. Wricut (Wright Bros.), wireless dealer, 36, Nor- 
manton Road, Derby.—Last day for proofs for dividend, 
January 3rd. Trustee, Mr. L. A. West, Official Receiver, 22, 
Regent Street, Park Row, Nottingham. 

F. Price and C. R. Tarver (F. Price, Tarver & Co.), elec- 
trical engineers, 15, Working Street, Cardiff.—First and final 
dividend of 1s. 64d. in the £, payable December 2th, at the 
Official Receiver’s office, 34, Park Place, Cardiff. 


Company Liquidations. 


StaNDARD PLaTINuUM Contacts, Lrp., 121-123, Shaftesbury 
Avenue, W.C.—Under a compulsory winding up order made 
against this company on November 18th upon a creditors’ 
petition, the statutory first meetings of the creditors and share- 
holders were held on December 13th, at the Board of Trade 
Offices, Carey Street, W.C. Mr. Naunton, Official Receiver, 
reported that the company was formed as a private company 
on August 22nd, 1927, with a nominal capital of £5,000, to 
carry on business as manufacturers of platinum contacts, 
magneto parts and engine valves. It was promoted by OC. E. 
Taroni, who started business in August, 1926, under the name 
of Standard Platinum Screw Co., at Mortimer Street, W. The 
concern was financed throughout by Taroni, and the trade 
resulted in a gross profit but a net loss. The failure was attri- 
buted to ineflicient management and heavy liability of the 
company in connection with the lease of the premises. A 
statement of affairs had been lodged, showing liabilities of 
£2,774 and a deficiency of £5,661 with regard to contribu- 
tories, the issued capital being £3,499. The liquidation was 
left in the hands of the Official Receiver. 


NiceRIAN Power & Tin Lrp.—Winding up volun- 
tarily for amalgamation purposes. Liquidator, Mr. S. 
Hutchinson, Finsbury Pavement House, Moorgate, E.C.2, 
who is authorised to enter into an arrangement with a new 
company to be formed for the sale to it of the undertaking 
and assets of the company, &c., in accordance with the terms 
of the scheme for amalgamation. 


Trade Announcements. 


The Ravio Suppty Co., Wood Street, Northampton, has 
opened a stockroom at 43, Queen Street, Peterborough. 

During the greater part of last week Messrs. MARSHALL AND 
Lupton, Lrp., 14, Davies Street, W.1, held a special exhibi- 
tion of modern electric lighting devices designed by Mr. J. B. 
Gold, architect. 

Mr. W. D. Swape informs us that he has taken over the 
business of L. Andrew & Co., 2, Whitworth Street West, 
Deansgate, Manchester, and will carry it on under the same 
style. 

The “ Gleam "’ fuse-wire holder, a handy device designed 
by Mr. James Duncanson, which was described in our issue 

September 10th, 1926 (p. 441), has been improved and is 
now marketed as the ‘“‘ New Series Quick Service ’’ fuse-holder 
by the D. F. M. Manuracrurine Co., Lrp., 29, Waterloo 
Street, Glasgow, of which Mr. Duncanson is manager. 

Messrs. Stemens Bros. & Co., Ltp., have made arrangements 
to transfer, as from January Ist, their Pyrometer and Tem- 
perature Measurement Department to their associated com- 
pany, Elliott Brothers (London), Lid. The technical and 
commercial staff which has been dealing with these matters 
is being transferred to Lewisham, together with all stocks of 
apparatus, records, drawings, and patterns. Inquiries and cor- 
respondence on temperature measurement matters should be 
addressed to : Elliott Brothers (London), Ltd., Century Works, 
Lewisham, §8.E.13. 

The offices of the Associatep AUTOMATIC MACHINE CoRPORA- 
TION, Lap., and its subsidiaries have been removed to 14, 
Appold Street, E.C. 

Messrs. GrirFIN, HarDING & Bryant, L1p., electrical con- 
tractors and wireless engine.s, have opened new showroom 
Premises at 1, Park Lane, Swindon. 

Messrs. Hocan & Warprop have removed from Golden Lane 
to 25, Old Street, E.C.1. 

The new address of Mr. Vivian E. WituiaMs is 70, Finsbury 
Pavement, E.C.2. 
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Recent Contracts. 


The Hackney Electricity Committee recommends the 
acceptance of the tender submitted by Messrs. Simon-Carves, 
Ltp., Manchester, for the additions to the boiler plant at the 
Millfields Road generating station. The contract comprises 
the installation of three water-tube boilers, each having an 
evaporative capacity of 125,000 to 150,000 lb. of steam per 
hour, travelling grate mechanical stokers, economisers, super- 
heaters, mechanical draught plant, and an independent chim- 
ney to each boiler. The contract also includes the whole of 
the foundations and civil engineering work, a new steel- 
framed brick boiler-house capable of accommodating six of 
these boilers, and coal-handling and storage plant of sufficient 
capacity to deal with the full line of boilers. The total value 
of the boiler plant contract is in the neighbourhood of 
£250,000. The boilers will be of the Simon-Carves multiple- 
drum type with water-wall combustion chambers and water- 
cooled stoker arches, fired by travelling-grate mechanical 
stokers. Ashes will be removed from the boilers by sluicin 
to an underground. pit, from which they will be transferr 
by _electrically-operated grabs to an overhead bunker for 
delivery to barges. The coal-handling plant will comprise 
electrically-driven transporters arranged for unloading coal 
by means of grabs from barges, and weighing and trans- 
porting it to overhead storage bunkers in the boiler house 
or to a large storage yard at the rear of the station. The 
boiler-house bunkers will have a storage capacity of 2,000 
tons of coal. A new central control room for the boiler plant, 
a laboratory, and mess rooms for the staff are included in 
the contract. The new plant forms part of a large extension 
which is to be carried out at the station under the national 
electricity scheme. 


Messrs. Ruston & Hornssy, Lp., have recently received an 
order for nine ‘‘ Ruston ’’ marine auxiliary oil-engine generat- 
ing sets, each of 306 kW. These will be installed (three sets per 
vessel) on board three motor cargo liners to be built for the 
New Zealand Shipping Co., Ltd. Two of the vessels will be 
built by Alexander Stephen & Sons, Ltd., Govan, Glasgow, 
and the other by Vickers-Armstrongs, Ltd.. Barrow-in-Fur- 
ness. Each auxiliary engine will be a five-cylinder unit work- 
ing on the ‘‘ Ruston ” principle of airless injection and capable 
of developing 450 b.h.p. at 270 r.p.m., or 500 b.h.p. at 300 
r.p.m. and each will drive a d.c. dynamo supplied by the 
GENERAL Exectric Co., Lip. 


The Parsons Om Enaine Co., Lrp., Southampton, has 
received an order from the Sunderland Echo Co., Ltd., for 
one of its new high-pewer generating sets for installation in 
the Echo Company's offices as a stand-by supply. The engine 
is of the company’s latest pattern, having six cylinders, 7 in. 
bore by 8 in. stroke, and running at 1,000 r.p.m. on petrol 
fuel. The generator and exciter will be supplied by Messrs. 
J. H. Hotmes & Co., Lrp., and will be capable of a continuous 
output of 125 kVA. 


The airship ‘‘ R.100,”’ which is now undergoing its trials, has 
been provided with specially designed electrical cable and 
equipment, The complete wiring installation of the airship, 
including the lighting, heating, wireless cabins, and power 
control cars, has been carried out to suit the special conditions 
by Messrs. W. J. Forse & Co., Ltp. This company has also 
provided lightning conductors for the protection of the shéds 
in various parts of the world where airships of this type are 
to be eventually housed, including one recently erected at 
Karachi, India. 


Calendars and Diaries. 


The MULLARD Wiretess Service Co., Lrp., Denmark Street, 
W.C.2, has again adopted a large representation of a radio 
valve for its calendar. This time the young lady is of a very 
modest type. A block of daily slips is provided. 

“ Appointments for 1930" is the modest title of an 
elaborately-produced diary received from the UNDERGROUND 
Execrric Co. or Lonpon, Lap., 55, Broadway, West- 
minster, S.W.1. It commemorates the centenary of the Lon- 
don ’bus and contains many excellent pictures of ‘buses and 
various phases of London’s transport system. 

British Brown Boveri, Lrp., London, has sent us a very 
handsome wall calendar comprising twelve monthly sheets 
each of which bears a beautiful moony go view of Swiss 
scenery. Several of these show railway and other work carried 
out by the Brown Boveri organisation. 

Beautifully-coloured views of places within the company’s 
area form the subjects of a calendar received from the Norta 
Merropouitan Exectric Power Suppiy Co. 

From Mr. Fernanp Espir, 86-88, Queen Victoria Street, 
E.C.4, we have received a refill for a desk memoranda 
tablet, with dates and reminders. 

A neat oxidised-silver desk device with a calendar- 
memoranda tablet has arrived from the Sun Exectricat Oo., 
Lap., 118-120, Charing Cross Road, W.C.2. 

Messrs. J. SHaw, Son & GREENHALGH, Lrp., Huddersfield, 
have issued a serviceable wall calendar for 1930 with bold- 
figure daily slips. 

Large date slips are also a feature of the 1930 calendar of 
Messrs. H. & C. Davis & Co., Lrp., 1, The Pavement, Clap- 
ham Common, 8.W.4. A special date-marking device is pro- 
vided. 
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The appropriate subject of a calendar received from the 
Compustion STeaM GENERATOR, Lrp., 1, Southampton Row, 
W.C.1, is the youthful James Watt and the historic kettle. 

The 1930 calendar of Messrs. C. A. Parsons & Co., Lap., 
Heaton Works, Newcastle-on-Tyne, comprises a set of large 
monthly cards bearing illustrations of some of the company's 
productions. 

An Oriental beauty reclining in ‘‘ The Garden of Allah” 
forms the subject of the illustration upon the 1930 calendar 
sent us by Mr. W. H. Squire, 31, Sweyne Avenue, Southend- 
on-Sea. 

Once again we have to acknowledge receipt of a copy of our 
welcome companion, the diary of Messrs. SIMPLEX CONDUITS, 
Lap., of Garrison Lane, Birmingham. For its size it gives a 
very generous space for engagements and memoranda. 

A serviceable wall calendar with large daily slips has been 
sent to us by Messrs. Linpsay & Wituiams, Lrp., Manchester. 

A very neat blotter-diary for 1980 has reached us from the 
ENFIELD Caste Works, Lip., 296-302, High Holborn, W.C.1. 
There is a writing pad in the centre, and at the sides are a 
pocket and a diary with weekly pages. The sides fold over 
to enclose the pad. The company has also sent us a business- 
like calendar. This has monthly date sheets which display 
the preceding and succeeding months. An illustration of the 
company’s “‘ H ’’-type cable appears. 

The calendar sent us by Mr. L. W. Foors, 30, Charles Street, 
Cardiff, is, as usual, a very attractive one. It 8 a charm- 
ing picture of ‘‘ Cinderella ’’ on silk, and monthly date slips. 

The German SieMENs concerns have sent us a neatly and 
strongly bound diary including details of the organisation 
and a view of Siemensstadt, Berlin. There is also a separate 
memoranda book. 

The little brunette of the Merro-Vick Suppiies calendar 
who has cheered us during 1929, now gives place to a charm- 
ing blonde at her toilette, also drawn by Mr. Bert Thomas. 
A “ Boldefigger ’’ daily pad is provided. 

“The Secret ’’ forms the subject of the 1980 calendar of the 
CHLORIDE ELectricaL StToraGeE Co., Ltp., Clifton Junction, 
near Manchester. This is an artistic reproduction in colour 
of a new “ Exide’”’ poster picture by John May. 

A bold-figured daily pad in a business-like setting comes 
from Messrs. T. J. GRAINGER & Co., Lrp., 20, Eldon Square, 
Newcastle-on-Tyne. 

In addition to a refill for its desk calendar, Britisu 
INSULATED CaBLes, Lap., Prescot, Lancs., has sent us two 
wall callendars. These are of a novel character. In the 
centre are monthly date sheets, and on either side of this are 
slips showing the preceding and succeeding months. Similarly 
there are small insets giving the past, current and coming 
years’ dates. 

The 1980 calendar of Messrs. Hitpick & Hitpick, Walsall, 
consists of a representation of a bunch of screwed tubes bear- 
ing a pad of daily slips. 


New Catalogues and Lists. 


ExectricaL Equipment & Carson Co., Lap., 107-109-111, New 
Oxford Street, W.C.1.—Price list No. M.17, giving illustrated 
of “Elin” mercury rectifiers. Also a leaflet 

wing attention to the “‘ Mignon” electric hand drilling 
machine. 

METROPOLITAN-VICKERS ELECTRICAL Co., Lrp., Trafford Park, 
Manchester.—Publication No. 7,977/7, entitled ‘‘ Electrification 
Work for Overseas Railways,” describing electric railway 
installations carried out by the company in Africa, America, 
Asia, Australia, and Europe. Some excellent illustrations are 
included. 

Venreco, Lap., 55, Neal Street, W.C.2.—A well-produced 
catalogue of stage-lighting equipment, lamp shades, fires, 
chandeliers, &c. Illustrated and priced. 

Messrs. Heyes & Co., Lrp., Water Hayes Electrical Works, 
Wigan.—The first number of the Wigan Review contains an 
interesting historical article on the Wigan coat of arms, and 
notes on some of the company’s lighting fittings. 

Hiecs Motors, Witton, Birmingham.—A stock list of the 
company’s a.c. and d.c. motors. 

Brooxuirst SwitcuGeaR, Lrp., Northgate Works, Chester. 
—A pamphlet containing some notes on automatic control 
for a.c. motors, with particular reference to the company’s 
products. 

Messrs. W. E. Bearpsatt & Co., Lap., 5, Victoria Bridge, 
Manchester.—Two leaflets illustrating in colour the company’s 
lighting fittings. Dimensions and prices are included. 

RUNBAKEN Motor & ExectricaL Accessories, Lip., Magneto 
Works, Manchester.—Catalogue for 1930 of Runbaken acces- 
sories, giving brief particulars, prices, &c. Illustrated. 

GENERAL Exectric Co., Lip., Magnet House, Kingsway, 
W.C.2.—The “‘ Osram-G.E.C. Bulletin ’’ for December contains 
a number of interesting articles on lighting installations carried 
out by the company, and notes on its activities. 

Sap1a, Lrp., 22, Newman Street, W.1.—List No. H.8.2, 
describing Sadia automatic electric water heaters, including 
illustrations, dimensions, capacities, prices, &c. The cover 
illustration is in colour and shows a lady turning on the bath 
tap fed by one of the company’s water heaters. 

Messrs.’ Hick, Harcreaves & Co., Lrp., Soho Iron Works, 
Bolton.—A descriptive pamphlet of the company’s closed- 
feed system. 
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E.D.A. Annual Meeting. 


The annual meeting of the British Electrical Development 
Association will be held at the Savoy Hotel on Friday. 
March ist, 1930. 


Prices of Raw Materials. 


The following prices are only general, and they may vary 
according to quantities and other circumstances :— 


Price Fortnight’ 
CHEMICALS, &c. Deo. 2rd. | inc. odes 
a Acid, Oxalic... 62d. 
a Ammoniac, 8al_.... Der ton £60 
a Ammonia, Muriate (large crystal) o £52 
@ Bisulphide of Carbon .... con 
£25 
a CopperSulphate .. .. £25 10s. 
Potash, Chlorate ... per Ib. 8d. to 4d. 
a _,,  Perchlerate 
@ Shellac £18 10s. 
Sulphur, Commercial... £11 
a Roll oe ove ove ” £11 we 
Soda, Chlorate... per lb. 8d. pa 
w» tals ose ose per ton £5 to £5 5s. oo 
a Sodium Bichromate, casks per lb. 88d. 
METALS, &oc. 
Aluminium, Ingots DET Gon £95 to £100 
6b Sheet ... eco ” 1/1 to 2/9 
p Babbitts Metal and Anti-friction Metals— 
OS eee per ton net £168 £3 ine, 
Grade II... £118 £3 ino, 
Brass (rolled metal to basis) per 1b” 
ec Brass (ro me’ to per lb. 108d. eve 
Tubes (solid drawn) 1/02 to 1/1 
ce Wire, basis ... 
Copper Tubes (eoliddrawn) ... § 1 
Bars (bestselected) ... per ton £110 
” Rod ... £110 
@ (Blectrolytic) Bars £24 
d ” ” Sheets... £148 10s, ove 
d ” Wire Rods _,, £90 
d ” ” H.C. Wire per Ib. 1184. 
f Sheet 2/8 to 2/6 
n German Silver Wire 2/2 
hk Gutta-percha, fine pa nom. 
h India-rubber, fine ... 4d. dec 
i Iron, Pig (Cleveland No. 8.) per ton 72/6 6d. ine 
Wire, galv. No.8. P.O, qual. 
ga Lead, Englis 8 5s. 10'- ine 
per bot. £23 to £23 5s 
e Mica (in original cases) small per Ib, 6d. to 3/- inn 
” ” -@up eee 
p Phosphor Bronze, plain castings 
Pp » drawn bars & rods 1/5 
Pp ” » rolled strip & sheet ” 1/34 
Pp ” eee eee ” 
o Pla per oz. £13 10s. ove 
d Silicium Bronze Wee per lb. oe 
yr Steel, Magnet,inbars ...  ... ‘Tad. 
g Tin, Block (English) .. ... per ton 15/- to 20/- ine, 
n » Wire,Nos.1tol6 .. ... per lb. 8/5 1d. dec, 
*For 1 cwt. lots. Special quotations against definite specifications. © 
Quotations supplied by 
a G. Boor & Co. James & Shakespeare. 
6 The British Aluminium Co., Ltd. Ed Till & Co 
c Thos. Bolton & Sons, Ltd, i Bolling & Lowe. 
d Frederick Smith & Co. i Richard Johnson & Nephew, Ltd. 
Wiggins P. Ormiston & So: 


n P. n ms. 

o Johnson, Matthey & Co., Ltd. 
p C. Clifford & Son, Ltd. 

F. Dennis & Co, 


yey on December 2ist, Messrs. James Forster & Co. 
stated that the lead market was again very quiet last week 
until December 20th, when, on a sudden demand for December 
lead, this position rose 5s. per ton, while forward fell 1s. 34., 
thus establishing a backwardation on prices of 5s. per ton. 
This sudden scarcity of December lead is said to be due to 
the fact that a steamer from Mexico with a considerable 
uantity of lead on board has been delayed. As the pro- 
ucers have reduced their stocks in this country very con- 
siderably during the last few months, and there is little other 
lead arriving, only a small quantity of lead is available to fill 
up the gap before the next arrivals. Fortunately, with the 
approach of the holidays, consumption is at its minimum, 
otherwise a very acute position might arise. 


The British Industries Fair. 


The Birmingham Post reports that at a recent meeting of 
the Birmingham Tame & Rea District Drainage Board, a0 
application was received from the British Industries Fair for 
an extension of the area of land leased from the : 
Castle Bromwich. As the land required by the Fair author 
ties formed part of the playing fields area in the occupation 
of the Birmingham Parks Department, negotiations had taken 

lace as to the conditions under which the land could be trans 
erred. The Parks Committee had agreed to surrender its 
leasehold interest in the land (about a acres) south of the 
approach road from Chester Road and adjoining the Far 


Telegraph Works Co., Ltd. 
rw. 


unds subject to adequate compensation being paid by the 
irmingham Chamber of Commerce for any loss of revenue 
the Committee might incur. It was decided to accede to the 
request made by the Chamber of Commerce for that ares t# 
be added to its existing holding. 
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Lighting and Power 
Notes. 


Australia.—Victor1A.—The revenue returns of the State 
Electricity Commission for the quarter ended September 30th 
last record a total revenue of £478,678, as compared with 
£412,868 in the corresponding quarter of last year. Expenditure, 
including interest on loans, depreciation, and contribution to 
sinking fund totalled £471,355, as against £404,565, leaving a 
net surplus of £7,323 (£8,303). The sales of electrical energy 
increased from 91,582,957 to 104,814,331 kWh, and the maximum 
supply demanded from 77,730, to 86,800 k There was an 
increase of 20 in the number of towns receiving supplies from 
the Commission, bringing the total to 144. The ring main 
for supplying energy to the north-central and north-western 
districts of Victoria, including Ballarat and Bendigo has now 
been completed as far as Castlemaine, and arrangements are 
being made to take over the distribution in that centre, 
where the local private undertaking has been acquired. 

Sypnry.—The City Electricity Department is to lay under- 

nd cables to gy the electricity supply in the eastern 
and northern suburbs, at a cost of £352,000. A new sub- 
station is also to be constructed in Dalley Street, and feeders 
provided, at a cost of £178,000. 

Bedford.—Loans.—The Corporation Electricity Committee is 
to apply for sanction to loans of £20,000 for house services and 
£15,000 for apparatus for hire. 

Marys ExtTensions.—The Committee is to extend mains at 
an estimated cost of £641. 


Burnley.—Emercency Svuppty Precavutions.—The_ Elec- 
tricity Commissioners have agreed to the linking up of Burnley 
with the Nelson station as an additional safeguard in case of 
emergency. 

Bury St. Edmunds.—Cuance-over.—The Town Council has 

, in order to provide labour for the unemployed, to 
carry out work in connection with the change-over of a 
section of the area from d.c. to a.c., at a cost of £4,340, includ- 
ing a switchboard, a 100-kW rotary convertor, and 800 yd. of 
service cable. 


Carlisle.-—Mains Extensions.—The city electrical engineer 
has reported to the Electricity Committee that, in connection 
with the unemployment grant schemes recently sanctioned in 
respect of extensions to mains, besides the mains laid, or in 
process of being laid, in certain streets, it is proposed to 
carry out further extensions as part of the scheme, as early 
as possible, amounting to £8,123. 


Chester.—CHANGE-OVER ScHEME.—The Co’ tion Elec- 
tricity Committee recommends the changing of the system of 
electricity supply from d.c. to a.c. during the next three years, 
at an estimated expenditure of £70,000. 


Continental.—Germany.—The power station at Golpa- 
Zschornewitz, near Halle, central Germany, is now claimed 
to be the largest station in the world which uses lignite as fuel 
which pesition has been reached by the recent starting of 
two turbo-generators, each of 100,000 kVA, over twice the 
size of the machines in use at the Berlin Klingenberg station. 
The station is the property of the Electro Works Company, 
of Berlin, which is in State ownership, and its capacity of 
440,000 kW can be augmented to 730,000 kW by direct connec- 
tion with other works owned by the company. The elec- 
tricity from the Golpa works is transmitted by means of 
100,000-V lines to Berlin, Magdeburg, and other towns, while 
other customers are the Reich railways, the Bavarian nitrogen 
works in Piesteritz, and some works of the Dye Trust. 

France.—A decree published in the Journal Officiel = 
the convention between the French Ministry of Public 
Works and the Sté. Union des Producteurs d’Electricité des 
Pyrenées for the exploitation of hydro-electric works in con- 
nection with three waterfalls : (1) of about 450 m. on the Neste 
de Caillaouas, (2) of about 460 m. on the Neste de Clarabide, 
and (3) of about 260 m. on the Neste de Lapés, of which the 
total net capacity is estimated to be 26,000 kW. Among other 
work, the Caillaouas lake is to be transformed into a reservoir. 
The main object is to regulate the output of the hydro-electric 
stations connected with the Cie. des Chemins de Fer du Midi 
and belonging to the Union des Producteurs d’Electricité des 

enées identales. 


oF SuppLy.—-The ceremony of 
switching on the electricity supply for the town was performed 
on December 17th by Councillor Benno Pearlman, Deputy Lord 
Mayor of Hull and chairman of the Hull Corporation Elec- 
tricity Committee. 

Douglas (Isle of Man).—ExTENSION APPLICATION REFUSED. 
—The Manx Tynwald Court has refused the application of the 
Douglas Corporation for permission to extend its area of elec- 
tricity supply so as to include Onchan Village and Onchan 
Head. The application was op by the Manx Electric 
Railway Co., Ltd., which has supplied Onchan with electricity 
for the past thirty years. 

Dronfield.—Direct Suprty.—The Urban District Council has 
accepted the offer of the Sheffield Corporation to supply elec- 
tricity direct to Dronfield consumers at 20 per cent. above 
the Sheffield prices. The Council has also decided to support 


the Corporation's application to take over the powers vested 
oa _ District Council under the Dronfield Electricity 
er, ; 
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Orper.—The Electricity Commis- 
sioners have submitted for confirmation a Special Order made 
by them authorising the Ilfracombe Electric Light & Power 
Se soe to supply electricity in part of the rural district of 

nataple. 


King’s Puant.—The ration electrical engi- 
neer recently presented a report upon the _—< the elec- 
tricity department in regard to the demand for supplies in the 
near future. report was approved, and it was resolved that 
application be made for sanction to the borrowing of £40,000 
for the provision of a 4,000-kW turbo-alternator, and for work 
in connection therewith. 


SuprLy.—The Rural District Council 
has arrived at an _—e with the Llanelly and District 
Electric Lighting & Traction Co., Ltd., for the supply of elec- 
tricity in the parish of Lliandebie at the following terms :— 
Lighting, 7d. per kWh; heating, 2d. per kWh; and power, a 
sliding rate wares from 4d. to 1d. per kWh according to the 
quantity consumed. 


London.—StToxe Newineton.—The Borough Council has 
received sanction to the borrowing of £7,045 for mains, and 
£8,235 for plant. 

The Borough Council Electricity Committee recommends 
the laying of distributor cables, at an estimated cost of £1,517. 

WanpswortH.—The Borough Council has approved pro- 
posals by the County of London Electric Supply Co., Ltd., for 
the laying of conduits in 21 thoroughfares within the borough. 

Woo.wicu.—The Borough Council Electricity Committee has 
made the following decisions :—(a) That the scale of maximum 
demand charges be altered to provide steps of 50 watts up- 
wards from a minimum of 200 watts, subject to restriction, 
end that the lowest maximum demand that can be acce 
under this scale is half a watt per sq. ft. of ground floor 
area. (b) That the discount of 5 per cent. hitherto allowed 
on both tariff and flat rates of charges be discontinued. (c) 
That the charge for the supply of electrical energy for heating 
and cooking for commercial purposes, be at the rate of £4 
per kW, based on 25 cent. of the maximum demand 
installed, plus $d. per kWh, net. (d) That a charge for the 


supply of electrical energy alternative to the existing rate of 


and 1.9d. oe! kWh to small power users, be fixed at 
r h.p. installed, plus 3d. per k net. ’ 
ortH Mer. ProGkEss.—The North Metropolitan Elec- 
tric Power Supply Co. announces that this year, up to Decem- 
ber 3rd, it had, for the first time in its record, connected 
more than 10,000 new consumers. The total number of con- 
sumers at the date mentioned was 58,000. 
Sr. MaryLesong.—The Borough Council Electricity Supply 
Committee recommends the expenditure of a sum estima 
at £34,915, for the provision of cables and switchgear in con- 
—- with future bulk supplies to the Hampstead Borough 


HamMersMitH.—The Borough Council Electricity Committee 
makes the following recommendations:—(a) That, as from 
the quarter ended September 30th last, the minimum charge 

£1 per consumer per annum for the supply of electricity 
be abolished : (b) that an additional £6,000 be provided to 
finance the assisted wiring scheme; and (c) that an additional 
sum of £1,000 be provided for the supply of electrical appara- 
tus for hire and hire-purchase. 


Marple.—UnpERTAKING PuRCHASE OrreR.—An offer has been 
received from the Trent ie = | and High Peak Electricity Co., 
Ltd., to take over the Special Orders of the Marple and New 
Mills Urban District Councils. Should the Councils decide to 
operate their Orders, electricity will have to be purchased 
from the company, which has already received powers in 
connection with bulk supply. The company, which claims to 
be able to supply electricity at a cheaper rate than the Coun- 
cils, has also made application for an Order authorising it to 
supply electricity in the Hayfield and Glossop rural districts. 


Paignton.—ExtTension oF Suppity Arga.—At a recent meet- 
ing of the Urban District Council, the clerk reported that 
the Brixham Gas Co. was promoting a Bill empowering the 
company, inter alia, to extend the area within which it is 
authorised to supply electricity, so as to include part of the 
urban district of Paignton at Broadsands. 


Ponterwyd.—InavcoraTion or Suppty.—An electricity sup- 
1 anstallation, carried out by Mr. J. Herbert Edwards, of 
was inaugurated recently by Miss Olwen Rhys, 
daughter of Sir John Rhys, a resident of the district. e 
installation has been provided free of charge, and all profit 
made by installing electric light for residents and for energy 
used will go towards village improvements. 


Price Reductions.—Reductions in the charge for electricity 
have been made or recommended in the following districts :— 

LiLANDILO.—Lighting: From 8d. to 6d. per kWh. Power: 
From 4d. to 8d. per kWh. i : 

Ponterract.—Yorkshire (West Riding) Electric Tramways 
Co., Ltd.—Lighting : From 7d. to 64d. per kWh. 


Ribchester.—Etectriciry Soppty.—Through the of 
Messrs. Bannister Bros., of Bee Mill, Ribchester, electricity 
is to be supplied to the village. The cable will be laid to the 
firm’s mill by Preston Rural District Council, and the supply 
will be distributed by Messrs. Bannister. 

Swansea.—Mains Extension.—The Corporation Electricity 


Committee is to extend mains at an estimated cost of £1,122. 
The Committee has aiso decided to change over from d.c. to 
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a.c. in the Wassail Square district and to install the necessary 
@.c. mains, at an estimated cost of £780. _ 

UNEMPLOYMENT ScueMe.—The Oorporation Electricity 
Committee -has agreed to a recommendation of the bor- 
ough electrical engineer that the following works, which 
in the ordinary course would not proceeded with for a 
period of at least three years, be put in hand forthwith for 
the purpose of relieving unemployment :—Replacing the exist- 
ing d.c. distributors and feeders, and the whole of the a.c. 
triple-concentric cables in the following areas :—Swansea west, 

28,050; centre of town, £25,969; Swansea north, £6,435; and 
Morriston, £7,507. 


Torquay.—New Ptiant.—The Town Council is applying for 
sanction to a loan of £98,780 for additional generating plant 
at the Newton Abbot power station. 


Tynemouth.—Meter Rent Repvuction.—The Corporation 
Electricity Committee has decided that the meter rents in 
respect of lighting be reduced as follows, as from the quarter 
ending March 31st next :—For 30 lamps, from 2s. to 1s. 6d.; 
for 50 lamps, from 2s. 6d. to 2s.; for 100 lamps, from 3s. to 
2s. 6d.; and over 100, from 4s. 6d. to 4s. 


United States.—FLoatinc GENERATING STATION.—Instructions 
have been given to the U.S. aircraft carrier Lexington to 
act as a generating station to the town of Tacoma, on Puget 
Sound, in the State of Washington. According to the Daily 
Mail this use of a Navy ship is due to a long drought in the 
district, which has seriously diminished the water supply of 
Tacoma’s electricity system. In dock the Lexington is generat- 
ing electricity during 12 of the busiest hours of the day and 
the Navy is charging the city £9,000 as a first charge and a 
halfpenny per kWh. It is estimated that the ship will serve 
the town for at least a month. 

Borters.—Some 90 men recently sat down to lun- 
cheon in the newest of the three boilers installed in the East 
River generating station of the New York Edison Company, 
Fourteenth Street and the East River. They are the largest 
boilers in the world, and the luncheon was in recognition of 
the men whose skill made possible the completion on schedule 
time of the $12,500,000 addition to the city’s electricity system 


ft. above the bottom and 85 ft. below the steam drums, the 
platform on which they sat was 43 ft. 6 in. long, by 23 ft. 
6 in. wide. Floodlight illuminated the rows of more than 
3,700 tubes, whose total length is 28 miles, the 11 steam drums, 
the pulverised coal burners, and other equipment. 

The boiler, No. 9, is the final one of three installed since 
June 1st to provide steam for the single-unit, single-shaft, 
turbo-generator of 160,000 kilowatts installed by the American 
General Electric Co. The three boilers were built by the Com- 
bustion Engineering Corporation. The superheat temperature 
is 725 deg. F., and the pressure 425 lb. per sq. in., and each 
boiler would require almost 1,000 tons of coal a day if operated 
continuously at full capacity. The condenser was manufac- 
tured by the Ingersoll-Rand Company; it has 90,000 sq. ft. of 
cooling surface and will condense 700 tons of steam an hour. 
The pumps can draw 160,000 gals. of water from the East 
River every minute. 


Walsall.—Power-Sration Fumes.—Following complaints by 
residents in Walsall concerning an alleged nuisafice caused by 
the emission of smoke and grit from the power-station chim- 
neys, the West Midlands Joint Electricity Authority has 
notified the Town Council that it proposes to spend £2,000 
on plant which, it is anticipated, will abate this trouble. 


Tramway and Railway 
Notes. 


Brazil.—RatLway plans have 
been prepared for an electrified single mountain line 
for the Sao Paulo Railway. To ascend the 800-metre elevation 
on a 2 per cent. grade, 40 km of track would have to be con- 
structed, compared with 10 km. as at present, and the dis- 
tance from Santos to Sao Paulo would thus be increased from 
79 to 109 km. It is stated that a 3 per cent. grade would be 
possible with electric traction, which would reduce the moun- 
tain section to 26.6 km, and increase the total distance to 
95.6 km. As at present determined, the new line would follow 
a route through two adjoining valleys, that of the Mogy river, 
at present used for the inclined planes, and the Quilombo 
river. The total expenditure, including electrification, is esti- 
mated at between £4,000,000 and £5,000,000.—Reuter’s Trade 
Service (Sao Paulo). 


Continental.—ITaLy.—An underground railway estimated to 
cost approximately £8,000,000 is to be constructed in Rome. 
Three separate lines will connect the city with the principal 
residential districts, the total length of the railway according 
to the initial scheme amounting to about fifteen miles. 


London.—Tramway London County 
Council Highways Committee recommends the construction of 
tramways in the section of the South Circular Road from 


of 215,000 horse-power. Seated inside one of the boilers, 10 - 
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poe Road to Well Hall Road, at an estimated cost of 

EXPERIMENTAL TRAMCAR.—The Highways Committee of the 
London County Council reports that, in view of the present. 
day trend towards improvement in design and appearance 
of public service vehicles, and in order that the tramcars of 
London shall not be lacking in this respect, it considers that 
steps should be taken to explore the possibility of improving 
upon the latest type of car approved for use on the Council’s 
system. The Committee recommends, therefore, that a sum 
S £5,000 be expended on the construction of an experimental 
ramcar. 


Swansea.—TRaMWAY RECONSTRUCTION.—The Corporation 
Tramways Committee has authorised the borough engineer 
to proceed with the reconstruction of the tramway track in 
Mansel Street and Cradock Street, and with the work in con- 
nection with the pormanes scheme for the widening of St. 
Helen’s Road for the doubling of the track. 


_ The Southern Railway.—Co.iision.—A collision occurred 
in the fog on December llth between two electric trains at 
Purley Station, shortly after 5 p.m. One coach was derailed 
but, although the line was not completely cleared till late 
in the evening, it was possible to maintain a 20-minute service 
throughout the evening. Two passengers were injured. 

THE WIMBLEDON-SutTTon Line.—January 5th is the date fixed 
for the opening of the Southern Railway Company’s new line 
from Wimbledon to Sutton. An electric service of twenty 
minutes in rush hours, and 30 minutes at other times, will 
operate between Holborn Viaduct and West Croydon, con- 
necting at Sutton with services to and from Victoria, and 
at Wimbledon with services to and from Waterloo. 


Telegraph and Telephone 
Notes. 


Radio Beacons.—PLymMouTH.—The Great Western Railway 
Company is considering the construction of a beam radio 
beacon to assist the navigation of shipping in Plymouth 
Sound during fog. The only stations of the kind proposed 
in the west at present are at Start Point and The Lizard. The 
company contemplates erecting a new directional beacon at 
Penlee Point, at the western end of Plymouth Sound. The 
company, which owns the docks at Plymouth, is prepared to 
bear the cost of building and equipping the station and neces- 
sary apparatus, but The Times understands that it is not pre- 
pared to undertake an annual expenditure of £600 to £1,000 
on maintenance. 


Rumania.—TeLerHoNneE SeERVicE.—It is reported from Berlin 
that a representative of the A.E.G. has made an offer to the 
Rumanian Ministry of Communications to modernise the 
country’s telephone system. In particular, the proposal aims 
at the establishment of automatic pa ge in large cities, 
the laying of underground cables, and the supply of tele- 
phone apparatus and accessories. As the A.E.G. itself does 
not produce telephone apparatus, it is assumed that the nego- 
tiations are being made on behalf of some firm connected with 
the Berlin company. 


Spain.—-Rapio ‘TrLepHoNy.—A new radio-telephone service 
linking up Spain and Chile, South America, was inaugurated 
on December 20th.—Reuter’s (Madrid). 


The Telephone Service.—Western ScoTLanp.—Telephone 
communication by submarine cable has been established 
between Oban and the island of Kerrara, in Oban Bay, the 
first of the Western Isles to have a direct telephone service 
to the mainland. 

Rurat Automatic ExcHANGE.—A new exchange of the rural 
automatic type has been provided for the Great Alne district. 
Local subscribers will dial each other direct, but outside area 
calls will pass through the Alcester exchange operators. 


Transatlantic Cables.—Oczan Bep CHANGES.—According to 
reports from the cable steamers now attempting to repair 
the submarine telegraph cable breaks caused by the earth- 
quake off the North American East Atlantic coast, the ocean 
bed has been radically changed over the affected area and 
will need to be recharted. Soundings taken over an area of 
200 miles’ length when approaching Cape Race showed varia- 
tions as great as 40 to 50 fathoms from the soundings recorded 
on existing charts; only a few of the chart soundings were 
found to be correct. 


U.S.A.—CaBLE AND WIRELESS UNIFICATION.—The regulation 
of the communication system, including radio, cables, and land 
wires, preferably by a special Minister of Communications 
who would be a member of the Cabinet, was recommend 
by General Harbord, president of the Radio Corporation of 
America, before the Senate Committee on Inter-State Com- 
merce. He strongly urged legislative action to permit the 
creation of a unified communication service under the control 
of one authority.—Reuter’s (Washington). 
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Radio Notes. 


Australia—PoLicy CHance?—The recent Federal election 
having resulted in the formation of a Labour Government in 
succession to the Nationalist Ministry may mean another 
change in broadcasting policy. It is pointed out that the 
Prime Minister favours ‘‘ Government ownership and con- 
trol,” but just what he meant by that statement is not clear. 


Brookman’s Park.—ALTERNATIVE Test.—On Sunday, Decem- 
ber 22nd, and on every Sunday until further notice, an 
alternative programme test transmission was radiated from 
2 to 3 p.m. by the two transmitters at Brookman’s Park and 
Daventry (5XX). This test was added to the existing series 
in order to assist those who cannot take advantage either of 
the morning or evening tests on week-days. One transmitter at 
Brookman’s Park radiated on the regional programme wave- 
length of 356.3 metres, while the other radiated on the 
national programme wave-length of 261.3 metres. Daventry 
(5XX) radiated the same programme as the 261-metre Brook- 
man’s Park transmitter. 


Licences.—Evasion.—At Bolton on December 12th a Post 
Office official said that considerable evasion was still going 
on in wireless licences. It was difficult to detect cases, how- 
ever. An offender who was charged with installing a three- 
valve set and working the apparatus without a licence, and was 
fined £1 and £2 2s. costs, said he had an indoor aerial and 
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was under the impression that it was not necessary to take 
out @ licence until the set was working properly. 


_ South Africa.—Licences—There are approximately 16,500 
licensed listeners in the ‘Union, who, however, can obtain 
reliable reception from one of three stations only. Johannes- 
burg claims 6,900, Cape Town 5,500, and Durban 4,100. The 
African Broadcasting Co. continues to loose considerable 
money annually, says Wold-Radio, and the Press is advocat- 
ing State control of the service with the Canadian system as 
a possible example. 


U.S.A.—Station Sites.—The State of New Jersey has taken 
legal steps to defend its ‘‘ right of denial or acceptance ’’ con- 
cerning broadcasting concerns which wish to set up trans- 
mitters within the confines of the State. The specific ques- 
tion to be settled is whether the Columbia system shall be 
permitted to install, without New Jersey's sanction, its new 
50,000-watt transmitter at Columbia Bridge, near Morristown, 
in accordance with a wy issued recently by the Federal 
Radio Commission, and the result will set a legal precedent 
for every State in the Union. It is contended by the New 
Jersey Radio Commission that the new WABC high-power 
transmitter, if placed near Morristown, will effectively ‘‘ blan- 
ket that city, together with Montclair, The Oranges, and 
Newark,’’ and New Jersey thinks it should have a say in the 
question whether any such broadcaster may set up a station 
on State soil without the people having a voice in the matter, 
as it is claimed that such transmitters ruin reception for 
listeners who reside nearby. 


Contract Information. 


When “ Contracts Open” are advertised in our “Official Notice” pages, the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


Australia.—MeELBourNE.—Posts and Telegraph Department. 
February 18th. Jacks and number plates. (B.X. 5940.)* 
 atieeid 2th. Jumper rings and terminal strips. (B.X. 


February 26th. Victorian Railways. Deaerators and 
accessories. (A.X. 8935.)* 


Belgium.—January 8th. Belgian Posts and Telegraphs. Salle 
Madeleine, Brussels. 250 tons of bronze wire, in five lots, 
and five tons of annealed soft copper wire. Particulars (Cahier 
des Charges Special No. 3455) for 24 francs. 


Bradford.—December 31st. Corporation eiectric passenger- 
and goods lifts at block at shop and office premises, Leeds 
Road, Bradford Street, and Hal! Buildings. Form of tender 
from city architect, Town Hall. 


Dumbartonshire.—The Education Authority is inviting 
= for the installation of electric light in Cardross Public 
ool. 


Dundee.—January 15th. Electricity Department. ott 
of two 300-kVA outdoor-type transformers and one 200- 
outdoor-type transformer. (December 20th.) 

Grimsby.—January 23rd. Electricity Department. One 
10,000-kW, 3-phase turbo-alternator with condensing plant. 
(See this issue.) 

India.—South Indian Railway Co., Ltd. January 2th. 
Madras improvements, electrification, cables, and accessories. 
(See this issue.) 


London.—CentraL Evectriciry BoarD.—January 6th. 
Supply, delivery, and erection of 132-kV overhead transmission 
lines (special crossings and high spans), for the North-West 
England and North Wales Electricity Scheme, 1928. (Novem- 
ber 29th.) 

January 20th. Supply, delivery, and erection of 3,300-V, 
6,600-V and 11,000-V switchgear for connecting the Board’s 
supply to undertakers’ busbars, North-West England and 
North Wales Scheme. (December 13th.) 

IsLiIncton.—Borough Council. January 17th. Electrical and 
engineers’ stores for one year commencing April Ist next. 
(December 13th.) 

AsyLUMs BoarD.—January 2nd. Replating a 

W0-ampere-hour electrical storage battery at St. Luke’s Hos. 
pital, Lowestoft. (December 13th.) 

Lourengo Marques.—January 3rd. Tender Department of 
the Treasury. One oil-engine-driven d.c. generator and battery. 
(B.X. 5961.)* 

Maidstone.—January 16th. Committee of Visitors. Elec- 
trical installation for lighting, heating, &c., at the Mental Hos- 
pital, Barming Heath. (December 20th.) 


New Zealand.—WEe..LincTon.—Post and Telegraph Depart- 
ment. January 2lst. Spare parts for automatic telephones. 
(B.X. 5917.)* Reed-type tension gauges. (bB.X. 5918.)* 

January 27th. Breastplate transmitters. (B.X. 5956.)* 

February 3rd. Protector blocks made of carbon and por- 
celain. (B.X. 5948.)* 

February 13th. Opal lamp caps. (B.X. 5955.)* 

Public Works Department. January 2lst. Four electric 
motor-driven ventilating fans. (A.X. 8857.)* 

South Africa.—Port EvizasetH.—January 9th. City Coun- 
cil. Electric cables, transformers, and sundry electrical 
materials, (B.X. 5980.)* 

Stoke-on-Trent.—December 31st. North-West Midlands 
Joint Electricity Authority. Supply and erection of e.h.p. and 
l.p. overhead transmission lines. (December 13th.) 


* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Contracts Closed. 


Bedford.—Education Committee. Recommended :— 
Tubular electric heating at Ampthill Road schools (£762). 
—Young, Osmond & Young, Ltd. 


Bexhill.—Health Committee. Recommended :— 
Electric lighting and power installation at isolation hos- 
pital (£149).—H. W. Elsworth. 
Dumfries.—Dumfries and Galloway Joint Sanatorium Board. 
Accepted :— 
Accumulator for the sanatorium (£534).—Hart Accumu- 
ator Co., Ltd. 
Town Council :— 
Main switchgear, etc., for the new turbo-alternator plant 
(£534).—Metropolitan-Vickers Electrical Co., Ltd. 


Government Contracts.—The following contracts were 
placed by Government Departments during November :— 


‘ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 

Motor alternators—Haslam & Newton, Ltd. 

Electric cables—Anchor Cable Co., Ltd.; British Insu- 
lated Cables, Ltd.; Craigpark Electric Cable Co., Ltd.; 
Enfield Cable Works, Ltd.; Pirelli-General Cable 
Works, Ltd.; W. T. Glover & Co., Ltd.; Greengate 
and Irwell Rubber Co., Ltd.; Hackbridge Cable Co., 
Ltd.; W. T. Henley’s Telegraph Works Co., Ltd.; 
Hooper’s Telegraph and India Rubber Co., Ltd.; India 
Rubber, Gutta Percha & Telegraph Works Oo., Ltd. ; 
Johnson & Phillips, Ltd.; Liverpool Electric Cable 
Co., Ltd.; Macintosh Cable Co., Ltd.; Mersey Cable 
Works, Ltd.; St. Helens Cable & Rubber Co., Ltd.; 
Siemens Bros. & Co., Ltd. 
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Petrol-electric mobile crane.—Ransomes & Rapier, Ltd. 

Electric overhead cranes.—Vaughan Crane Co., Lid.; 
Cowans, Sheldon & Co., Lid. | 7 

& Lighting Equipment OCo., 


Generating sets.—Petters, Ltd.; Ferry Engine Co.; A. G. 
Mumford, Ltd. <4 

Motor-generator set.—British Thomson-Houston Co., Ltd. 

installation.—British Thomson-Houston Co., 


Control panel, switchboard, fo.— Whip & Bourne, Ltd. 
Electric overhead travellers.—Cowans, Sheldon & Co., Ltd. 
Conduit tubing.—General Electric Co., Ltd. 


War Office. 


Generators.—British Thomson-Houston Co., Ltd. 
Electric lamps.—British Thomson-Houston Co., Ltd. 
Electric cranes.—Herbert Morris, Ltd. 

Battery for electric locomotive.—D.P. Battery Co., Ltd. 


MINISTRY. 


Electrical controls—Williamson Manufacturing Co., Ltd. 

Fans.—General Electric Co., Ltd.; F. & C. Osler, Ltd. 

Aircraft sparking plugs.—K.L.G. Sparking Ltd. 

Dimmer switches.—Pyne Manufacturing Co., Ltd. 

Sparking plug testers.—Adamant Engineering Co., Ltd. _ 
/t valves—A. C. Cossor, Ltd.; Edison Swan Electric 

Co., Ltd.; General Electric Co., Ltd. 
spares.—Marconi’s Wireless Telegraph Co., 


Post OFFIce. 
Telephonic apparatus.—Automatic Telephone Manufactur- 
ing Co., Ltd.; General Electric Co., Ltd.; Phoenix 


Telephone & Electric Works, Ltd.; Siemens, Bros. and 


., Ltd.; Standard Telephones & Cables, Ltd.; Ster- . 


ling Telephone & Electric Co., Ltd 

—_ and protective apparatus.—General Electric Co., 
Ltd.; Pheenix Telephone & Electric Works, Ltd. 

Wireless apparatus—David Brown & Sons (Hudders- 
nee Ltd.; General Electric Co., Ltd. - 

Cable.—British Insulated Cables, Ltd.; Connollys (Black- 
ley), .; W. T. Glover & Co., Ltd.; W. T. Henley’s 
Fae oy h Works Co., Ltd.; Johnson & Phillips, Ltd. ; 
Pirelli-General Cable Works, Liad.; Siemens Bros. 
and Co., Ltd.; Standard Telephones & Cables, Ltd. 

Loading coils.—Standard Telephones & Cables, Ltd. 

Telephone cords.—British Insulated Cables, Ltd.; Phoenix 

elephone & Electric Works, Ltd.; Reliance Elec- 

trical Wire Co.; Standard Telephones & Cables, Ltd. 

Manufacture, supply, drawing-in, and jointing of cable.— 
Salisbury-Basingstoke —Pirelli-General Cable Works, 

Telephone exchange equipment.—Hop (London, §.E.), 
ere (Birmingham), Basford (Nottingham), 
Sydenham and Woking.—Automatic Telephone Manu- 
facturing Co., Ltd. Didsbury (Manchester).—General 
Electric Co., Ltd. Silverhorn (Chingford).—Standard 
Telephones & Cables, Ltd. Sub-contractors: Cromp- 
ton Parkinson, Ltd., for ringing machines; Electric 
Construction Co., Ltd., for charging machines; 
Chloride Electrical Storage Co., Ltd., for batteries. 
Southend-on-Sea (Multi Area).—Standard Telephones 
and Cables, Ltd. Popesgrove (Twickenham), Rock 
Ferry.—Siemens Bros. & Co., Ltd. 

—— repeater equipment: Canterbury.—General 

lectric Co., Ltd. Dundee.—Standard Telephones and 

Cables, Ltd. 

Power plant for repeater station Haslam & Newton, Ltd. 


Crown AGENTS FOR THE COLONIES. 


Battery materials.—Chloride Electrical Storage, Ltd. 
Cable.—Callender’s Cable & Construction Co., Ltd. 
Electric meters.—Ferranti, Ltd. 

Insulators and ironwork.—Bullers, Ltd. 

Tronwork.—Sie aens Bros. & Co., Ltd. 

Motor-alternatc : exciter sets.—Electric Construction Co., 


Ltd. 
Static transformers.— Johnson & Phillips, Ltd. 
Telephones, Ltd.; General Electric 


Wireless apparatus.—Marconi’s Wireless Telegraph Co., 
Ilford.—Tramways Committee. Recommended :— 
(£3,810).—Brush Electrical Engineering 


London. — SHorepitcH. — Lighting Committee. Recom- 


mended :— 
Boiler (100,000 Ib. per hour evaporative capacity) 


and auxiliaries (£21,174).—Stirling Boiler Co., Ltd. 
HaMMERSMITH.—Electricity Committee. Recommended :— 
Three 100-kVA 3-phase transformers (£1,177).—British 
Electric Transformer Co., Ltd. 
Hackney.—Electricity Committee. Accepted :— 
Boilers and coal handling plant for the Millfields Road 
station (approx. £250,000).—Simon-Carves, 


Sroxe NewineTon.—Electricity Committee. Recommended : 
Lamp columns.—Bromford Tube Co., Ltd. 
Lanterns.—Holophane, Ltd. 

Time switches—Acme Lighting & Engineering Co. 


DecEMBER 27, 1929, 


Mersey Railway.—Accepted:— 
800 Osram amps for station lighting.—General Electric 


3, 


Forthcoming Events. 


Schoolboys’ Exhibition.—Horticultural Hall, S.W., December 
3lst—January 8th. 

Physical Society.—Thursday, January 2nd, Imperial College 
of Science, S. Kensington, S.W., 5 p.m. Ordinary meeting, 

Institution of Electrical Engineers (Meter & Instrument 
Section).—Friday, January 3rd. Institution, Savoy Place, 
W.C., 7 p.m. “Instrument Transformers.”’ Mr. J. G. 
Wellings and Mr. C. G. Mayo. 

Institution of Mechanical Engineers.—Friday, January 3rd, 
Institution, Storey’s Gate, S.W., 6 p.m. Thomas Lowe 
Gray Lecture. ‘‘ Progress in Marine Engineering.” Eng.- 
Vice-Admiral R. W. Skelton. 


The “ Electrical Review ” 
Service Department. 


Inquiries must be accompanied by a stamped addressed 
envelope. 
We shall be glad to learn the names and addresses of 
makers of the following :— 
We are asked for the present address of the SanivTas 
—- Co., late of 61, New Cavendish Street, 
ndon. 


Notes. 


Snow Disturbances on H.V. Transmission Lines. 


At the recent International Conference on High-voltage Trans- 
mission Distribution Systems in Paris, Mr. S. Fukunaka and 
Mr. T. Uyeno, two Japanese electrical engineers, presented a 
report on disturbances caused by snow on the 154-kV power 
transmission lines of the Nippon Electric Power Co. The 
authors explained that snow which weighed only about 14 lb. 
per cu. ft. rarely accumulated on the accumulators to an extent 
to aflect the-sag of lines, it being usually blown off by the 
wind before it could adhere to the conductors. On the other 
hand, dense snow weighing over 1} Ib. per cu. ft. stuck to the 
periphery of the lines, this often being experienced to the 
extent of a diameter of 10 in. If the layer of snow formed 
uniformly along the whole length of the line span the normal 
sag, Owing to the increased weight, was increased about five 
times. In practice, however, the snow did not accumulate 
evenly, but settled on the most inclined portions and slid 
down and fell off rapidly. On one line that was carefully in- 
oo the sag was increased to twice the normal by snow. 

en snow collected evenly on the whole length of a line 
consisting of three conductors, the increase in the sag was the 
same for each conductor, so that no disturbance was caused, 
but when the temperature rose, the accumulated snow com- 
menced to fall off, giving rise to both vertical and horizontal 
movements of the condyctors. Although the horizontal move- 
ments were not so great as the vertical ones, the resulting 
motion of the conductors which underwent a rapid change in 
weight caused a wave of which a short-circuit between the 
different phases was the natural result. 

The authors reported that they had found the best method 
of dealing with such conditions to be that of melting the snow 
by the passage of an intense current before the accumulation 
became such as to cause disturbances. Following a series of 
tests, it had been found that a 400-A loading for from 20 to 
30 minutes was sufficient to bring about the melting of the 
inner lay of snow, which quickly caused the outer layers to 
fall away. The current was passed through the conductors 
circuit by circuit, men being employed to pass signals to the 
controlling station that the line had been cleared of snqw, 80 
that the current could be turned over to the next circuit. Ihe 
work was usually carried out between 4 and 8 a.m., and since 
the plan was adopted there had been a marked decline in the 
number of line disturbances due to snow. 


Open-door Losses of Electric Furnaces. 


The open-door losses for a given furnace feng omg will 
depend upon the area of door opening, time door remains 
open, the number of openings per hour and design of furnace 
front and door. There are so many variables that it 1s not 
possible to give an average figure for this loss. If a door 18 
opened once or twice an hour for very short periods, this loss 
can be neglected, but in the case of a box type vi 
enamelling furnace, when the door is opened 30 to 40 times 60 
hour, this loss may exceed the stand-by loss. 
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An actual test of a box type furnace operating at 1,600 deg. 
F., having a door 4 ft. wide, opened a distance of 18 in. hig 
for a period of ten seconds plus an additional eight seconds for 
opening and closing, gave a loss of 1 k for each time door 
was opened.—Electrical World. 


An American Diesel-Electric Tanker. 


Construction is about to commence in the United States 
of a Diesel-electric tanker to operate between ports along the 
Atlantic coast. Her capacity will be approximately 20, 
barrels of petrol and approximately 55,000 gallons of lubricatin 
oil, the latter to be carried in individual tanks in the forwa 
hold space. The vessel will be very similar to one recently 
completed, and she will have a length of 255 ft., a beam of 
44 ft., a draught of approximately 15 ff. 6 in., and a dead- 
weight of about 2,400 tons. The power plant will consist of 
two 6-cylinder, non-reversible, solid-injection oil engines, each 
rated at 625 shaft-horse-power at 225 r.p.m. They will be 
directly-connected to two direct-current generators, each rated 
at 410 kW at 225 r.p.m., 250 volts, shunt-wound. In addition, 
there will be three auxiliary generators, each rated at 45 kW 
at 240 volts, compound wound; two of them will be mounted 
on shaft extensions of the main generators, and the third will 
be directly-connected to a 3-cylinder solid-injection engine. 
These three generators will furnish power for excitation and 
elso for lighting and the operation of auxiliaries. The pro- 
pulsion motor will be a double-unit machine rated at 1,000 
shaft-horse-power at 130 r.p.m., 500 volts. It will consist of 
two 500-horse-power, 130 r.p.m., 250-volt motors mounted on a 
common shaft with two bearings and base. Propulsion con- 
trol will be on the variable voltage system, arranged for 
aenation from both the engine-room and the pilot-house. The 
electrical auxiliaries will include two main cargo pumps, 
rated 75 horse-power each; two lubricating-oil cargo pumps, 
rated 15 horse-power each; a number of other pumps, and deck 
and other auxiliaries, the whole having an aggregate rating of 
210 horse-power. g and heating will be carried out 
electrically also. 


A Large Combustion Control Installation. 


It is a matter of interest to know that the Hull Corporation 
Electricity Department has decided to adopt a complete 
system. “Hagan” automatic boiler control for the five 
Clarke Chapman boilers in the new boiler house. Each boiler 
has a normal evaporation of 80,000 Ib. of steam per hour at a 
working presesur of Ib. per sq. inch. The boilers are 
equipped with type ‘‘L”’ chain-grate stokers of the Under- 
feed Stoker Co., Ltd. The “‘ Hagan ”’ system will be designed 
to control both fuel and air supplies in accordance with steam 
demand. The air supply will be controlled from a master 
regulator sensitive to minute variations of steam pressure by 
means of suitable dampers at the forced and induced draught 
fans, and the fuel supply will be similarly controlled from the 
master regulator by regulating speed of the stoker motors. 
For this purpose d.c. variable-speed motors will be installed, 
one motor per stoker, and the automatic switchgear wi 
designed in such a way that small hand adjustments can at 
any time be made if desirable when variations in fuel po! 
take place. A separate regulator for each boiler will che 
automatically the draught variation in that particular boiler 
by operating a damper in the forced-air duct. This system 
will embody control panels by means of which the load on 
each particular boiler will be able to be increased or di 
at will or from which the boiler can be regulated by hand 
if at any time desired. These panels increase the flexibility 
of the system, and are supplied for practically all installations 
of Hagan” automatic boiler control on tube 
boilers. The whole of this automatic system is being installed 
by James Gordon & Co., Ltd. 


Reliability of Overhead Lines. 


On a service basis good transmission practice is subject 
to 15 or 20 interruptions per year per one hundred miles of 
100-kV line, according to a survey made by the Great Lakes 
Engineering Section of the N.E.L.A. From seven to ten of 
these interruptions were attributed to lightning, and for two 
successive years lines without ground wires suffered almost 
twice as many lightning interruptions as did those provided 
with ground wires. These data undoubtedly show the ability 
of ground wires to reduce lightning troubles. But lightning 
troubles are less than 50 per cent. of the service interruptions, 
and there is a big opportunity for improvement in perform- 
ance, by eliminating chances for mechanical failures, improv- 
ing relay operation, providing for better switching and insur- 
ing proper clearances to ground and between phases. These 
things can be done to the advantage of fhe service. 

The superior efficacy of the double-circuit line, as compared 
with the single-circuit line, is shown by the data in that only 
15 per cent. of the troubles caused a simultaneous trip-out 
of both circuits. It is also interesting to note that only about 
6 per cent. of lightnifg flashovers resulted in burnt-down 
lines and that data on porcelain injured from arcs or punctures 
were very meagre. 

There is no reason to doubt the economic feasibility of 
reducing interruptions to the order of ten, instead of twenty, 
per year per hundred miles of line.—Electrical World. 


A New Sun-Lamp. 


A new type of sun-lamp for use in the home to aid the 
maintenance of health has been brought out in the United 
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States. The bulb is made of 7-7 glass that eliminates the 
shorter ultra-violet rays, which, it is said, should be used 
only under the supervision of a physician; it permits only 
the passage of beneficial rays, corresponding to direct sunlight 
through a clear atmosphere at midsummer, so that goggles 
and other protective deyices are, therefore, no more n 

when the lamp is u than when a person exposes himself 
to the natural sun. Short capone, graduated daily, reaching 
@ maximum of approximately 30 minutes, are recommended, 
which amount of exposure is believed to be sufficient to 
produce a gradual tan, without burning the skin. Within an 
ornamental reflecting shade at the top of the standard is the 
special bulb, much like the usual incandescent lamp in appear- 
ance. The base of the standard is an ornamental housing 
enclosing a transformer for reducing the domestic voltage from 
110 volts to the operating potential of the lamp, which has a 
conveniently located operating switch on the upright shaft 
can be plugged into any convenient outlet, and can be roll 
easily from room to room. The lamp reflector is adjustable, so 
that it can be inclined at an angle when desired. A tungsten 
filament and a pair of tungsten electrodes are contained within 
the bulb. When switched on the filament is lighted to bright 
incandescence, and the heat so liberated silly vaporises a 
small quantity of mercury within the bulb, so that within 
a second or so a mercury arc is set up between the two 
tungsten terminals that are attached to the same supports as 
is the filament. When the arc has fully developed, the circuit 
is completed between the tungsten electrodes, the path of 
least resistance, which action automatically cuts the filament 
out of circuit. - 


Appointments Vacant. 


Engineer for the development of the showroom and the 
use of electricity for Chester City Council. Junior assistant 
mains engineer for Salford Corporation. Mains assistant 
(£251) for the City of Norwich Electricity Department. 
Assistant.mains engineer (£212) for the City of Salford Elec- 
tricity Department. E.H.P. cable-jointer (545 Rs. monthly) 
for the Calcutta Electric Supply Corporation. Power stations 
engineer (£900) for the City of Manchester Electricity Depart- 
ment. Borough electrical engineer for West Hartlepool Cor- 
poration. (See our advertisement pages to-day.) 


Electrical Development in Norway. 


Although since the 1914-18 war pro _has been achieved 
in the production and distribution of electrical energy in = 
tically all countries, it is in Norway ye | to Le Génie 
Civil, that such progress, mod head of pu ation, attains 
the greatest importance. © capacity the hydro-electric 
stations belonging to the State, to the towns, to other local 
administrations, and to private enterprise, reaches 500,000 kW. 
The distributing systems directed y municipal authorities 
amount to v7 cent. of the total; the demand by the towns 
amounts to 243,000 kW, and by the other municipal! authorities 
to 141,500 kW. The towns and municipal authorities supply elec- 
tricity to 70 per cent. of the population, and the consumption 

r head is 282 watts in the towns and 131 watts in the rural 

istricts. Owing to the wide employment of heating and_cook- 
ing apparatus the generating stations are able to work five to 
six thousand hours per year at maximum load, a figure which 
is not attained in any other country, notwithstanding the heavy 
distributing cost due to there being only eight inhabitants per 

uare kilometre. On the other hand, artificial light is em- 
ployed for 1,200 hours per year, and domestic heating during 
six months out of the twelve. In Norway electricity is distri- 
buted uniformly at 50 periods, but at various voltages. The 
latter are now being standardised at 5, 10, 20, and 45 thousand 
volts for transmission and at 220 for distribution. 


Birmingham Electric Club. 


The annual general meeting of the Birmingham Electric 
Club on December 2th. Thirty-nine new members were 
elected during the 1929 session, bringing the total member- 
ship up to 263. The statement of accounts for the session 
shows an income of £311, resulting in a balance of £200. 


Elements for Electric Heating Appliances. 


A number of problems encountered in the of 
heat by electrical resistors working in restricted space have 
been met by the use of the metal-sheathed type of element. 
Sheath elements consist, in general, of five parts—the sheath, 
the coiled resistor, the “ cold ’’ terminals, the connection ter- 
minals, and the insulation. The elements are made by winding 
a helix of nickel-chromium wire and attaching ‘‘ cold "’ ter- 
minals of heavy nickel wire. The resistor, with its terminals, 
is assembled in a straight tube (of copper, steel, nickel, or 
other suitable material) and the tube is filled with the insu- 
lating material, ¢.g., magnesium oxide; the whole element is 
then swaged until the magnesium oxide is highly compressed. 
The unit can be formed into intricate shapes, can be varied 
in length and wattage, and is adaptable to a very wide range 
of applications. The sheathing must be selected with due 
consideration of the conditions in which the unit will be 
required to work, and may be composed of a variety of 
materials, e.g., a nickel-plated me sheath is in use for heat- 
ing oils used in frying, sheaths of nickel-copper-zinc alloy are 
employed for units working, for various purposes, up to 1,000 
deg. F. (540 deg. C.), while monel metal and other special 
materials are used for certain specialised applications of the 
sheath-metal resistor—The Nickel Bulletin. 
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Transatlantic Cable-telephony. 


There is shortly to be laid across the Atlantic Ocean a 
submarine telephone cable to supplement the present long- 
wave Europe-America radio-telephony system. A _ telephone 
cable operating over such a distance involves special technical 
problems centred around the fact that the attenuation of the 
telephone currents increases enormously with frequency, and 
requires special amplification apparatus for correction. In the 
transatlantic radio system the length of the land line between 
London and Cupar (radio receiving station) is almost 450 miles 
and the line contains seven repeaters. It is obviously impractic- 
able to dispose repeaters at intervals along the length of an 
Atlantic cable, so that the problem resolves itself into placing 
super-amplifiers at the ends of the cable. Recent patent litera- 
ture indicates that the problem has been under consideration 
for some time and information available on the transmitting 
and receiving apparatus is novel and interesting. The design of 
the receiving amplifier is totally different from that of a 
normal amplifier, where constancy of amplification with fre- 
quency is generally the desideratum. In submarine cable tele- 
phony the amplification at the highest frequency of the com- 
mercial telephony range must be sevepal thousand-fold that 
at the lowest frequency in order to cope wiih the enormous 
differential frequency characteristic of the proposed cable. In 
the special receiver the ‘‘ correction’ is obtained by using a 
combination of a screened-grid valve and a specially designed 
transformer having a resonance generally below 7,000 cycles. 
Several units, i.e., valve and transformer, are wired in cascade 
to obtain the required correction and the output to the land- 
line is taken from a power valve as in standard repeaters. An 
intensity control is included in the design of the amplifier 
although the cable output will not vary considerably. Data 
obtained from measurements on an existing amplifier show 
that a voltage amplification of about 5 million at 2,000 cycles 
is within the compass of the apparatus. An even more remark- 
able feature, however, is that this figure is 40,000 times as 
se as the amplification at the lower end of the-telephone 
requency range (250 cycles). Repeaters used hitherto on 
land lines in 2-wire and 4-wire systems have voltage amplifica- 
tions of 30 and 900, respectively, at 2,000 cycles. 

At the transmitting end of the cable the received currents 
from the land line pass into a special shaping amplifier where 
the amplification increases rapidly with frequency so as to give 
a ‘shaped ’’ input to the cable, this again being effected by 
means of the electrical combination already mentioned. -The 
overall voltage amplification (in terms of ‘‘ power amplifica- 
tion ”’ this figure is 10"*) of the terminal apparatus—transmitter 
and receiver—is of the order of 10°, which figure is unique 
in connection with cable telephony. 

The preceding data have been taken from the specification 
of a patent recently granted to Dr. N. W. McLachlan and 
Mr. W. S. Smith. 


** Exporting ’’ Power from Switzerland. 


In the last issue of the Schweizer Industrie und Handel, 
Mr. H. Demierre gives some interesting details of the growing 
“‘ exportation’ of electric power from Switzerland, which 
increased from 377 million kWh in 1920 to 1,034 million kWh 
in 1928. The author states that the export consists really in 
renting to foreign buyers a certain share of the power obtained 
from Swiss generating plant. Up to the end of 1928 the share 
available, by legal authorisation, from Swiss electricity stations 
for foreign utilisation amounted to 312,988 kWh, and was 
divided among various European countries in the following 
proportions :—Germany, 18 per cent.; France, 39 per cent. ; 
Italy, 30 per cent.; and territory as yet undetermined, 30 per 
cent. Public opinion in Switzerland was again aroused last 
year by the operations of several foreign electrical enterprises 
which, according to the report of the Swiss Federal Water- 
Power Department, were endeavouring to set up hydro-electric 
stations in Switzerland to be financed, constructed, and 
entirely run by themselves for a of power exportation. 
In order to anticipate any possible danger of the international- 
isation of a national wealth, the Federal Authorities decided, 
with the consent of Swiss producers and distributors of elec- 
trical energy, to determine the conditions authorising the con- 
struction of plant intended chiefly for power exportation, viz., 
that Switzerland, and more particularly its producers of elec- 
trical energy, shall occupy permanently a predominant position 
as regards the administration and financing of the plant in 
question ; the export of electricity at the price of production 
is forbidden; in case of prolonged drought, Switzerland is to 
be granted the possibility of utilising a part of the energy 
intended for exportation to cover its own needs; after a period 
of 20 years foreign participation may be cancelled, and the 
enterprises may be run, if necessary, exclusively to supply the 
Swiss market. Generally speaking, the Federal Authorities 
consider it is preferable to leave the management of Swiss 
exports of electricity to plant which, first of all, regularly 
supplies the Swiss market, rather than to concerns built pur- 
posely for exportation, in which case foreign influence and 
policy would be extremely difficult to detect. 

Further, if properly regulated, exports may lead to com- 
binations resulting in the mutual advantage of both countries. 
In this connection Mr. Demierre cites the case of the inter- 
national negotiations in connection with a projected power 
station at Dogern, on the Rhine. The total Swiss share (54 
per cent.) of the energy produced by that plant having been 
the object of a request for exportation in favour of the 
Rheinisch-Westfalische Elektrizitatswerk at Essen, the can- 
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tons of Basle-Town and Basle-Country expressed the desire to 
control the German share of the energy produced by another 
future international plant on the Rhine at Birsfelden, in return 
for the corresponding cessation of a right of option on the 
Dogern, or any other international Rhine plants’ Swiss pro- 
duction. This request closely coincided with a proposition 
made by the State of Baden with a view to exchanging its 
share at Birsfelden against a corresponding amount of Swiss 
energy derived from the Dogern plant. As the Swiss share 
of the annual production at Dogern should attain a yearly 
average of 238.4 million kWh, and that of Baden at Birsfelden 
144.6 kWh, the exchange of equal quantities of electrical} 
energy would leave to Switzerland a bonus of 93.8 million 

— i.e., 21 per cent. of the energy produced by the Dogern 
plant. 

Finally, Mr. Demierre mentions that the Swiss Federal 
Department for the Development of Water Power has adopted 
such a comprehensive system of statistics with regard to the 
technical and economic conditions of the Swiss hydro-electric 
industry that it is not only possible to calculate the exact 
amount of power obtainable from any given volume of water, 
but to make also an accurate estimate of the power which can 
be derived from artificial or natural water-basins. Further, 
statistics indicate at the end of each month the exact amount 
of energy produced during the preceding month, and deter- 
mine the proportion of its utilisation within, as well as beyond, 
Swiss boundaries. 


Industrial Lighting and Power Relationship. 


The Electrical World gives the following table of lighting 
and power factors as the result of a comprehensive survey of 
twenty large and small industrial plants of various kinds :— 


Per Cent 

Ratio of power to connected load 

Ratio of light to connected load ... abe 
Ratio of power demand to total demand bes « ee 
Ratio of light demand to total demand :.. ee | 

Ratio of power demand to power connected load ... 48.7 
Ratio of light demand to light connected load 65.8 
Ratio of power kilowatt-hours to total kilawatt-hours 64.3 
Ratio of light kilowatt-hours to total kilowatt-hours 35.7 
Ratio of power revenue to total revenue vad ... 63.0 
Ratio of light revenue to total revenue ... 37.0 


Brass Annealing Furnaces. 


Assumed data: (1) weight of charge, 8,000 lb. of brass; (2) 
temperature, 1,100 deg. F.; (3) weight of pans, 850 lb.; (4) 
total time for anneal, 13 hours; (5) size of furnace, 
6 ft. 6 in. wide by 17 ft. long by 2 ft. 6 in. high door opening ; 
(6) furnace operated 24 hours per day. Absorption of 
charge, 8,000X0.105 X1,030/3,412=252 kWh; absorption of 
pans, 8500.14 <1,030/3,412=386 kWh; stand-by losses (inside 
— of furnace 375 sq. ft.) 375X1,100/10,000=41 kWh per 

our. 

Summary of heat requirements: absorption of charge, 252 
kWh; absorption of pans, 36 kWh; losses for 14 hour 14x41, 
62 kWh; total power consumption per charge, 350 kWh. 

Performance: 8,000 lb./350=23 lb. net per kWh; rating of 
furnace: 252+36/14+41=233 kW. 

Since most of the heat absorbed by the charge must be 
supplied during the first part of the cycle, the rating of the 


' furnace must be somewhat higher than that determined above. 


The rating of this furnace should be about 300 kW. 

In actual operation a 300-kW furnace operating on 67- and 
68-minute anneals at temperatures of 1,000 to 1,100 deg. F. 
handled from 4,600 to 7,470 Ib. of brass product on pans 
weighing from 540 to 850 lb. with total kilowatt-hour consump- 
tions of from 230 to 294. The output in pounds of brass 
per kilowatt-hour ranged from 20 to 25.4.—Electrical World 


State Line Power Station, Indiana. 


Information concerning the State Line power station, U.S.A., 


given in Power for December 3rd, supplements the general 
description included in its issue of October 29th. F 

This station, which was started up on October 22nd, is 
chiefly remarkable as containing the largest generating unit 
anywhere in service, viz., 208,000 kW e station has 
designed for an ultimate capacity of approximately one 
million kW 

The present set comprises three elements, made up of a 
76,000-kW high-pressure turbo-alternator, centrally located, 
with a 62,000-kW low-pressure turbo-alternator on each side. 
The additional 8,000-kW is due to the two 4,000-kW, 2,300-volt 
house generators, one mounted on the shaft of each low- 
pressure machine. All three elements of the unit operate at 
1,800 r.p.m. and generate 3-phase 60-cycle current at 22,000 
volts. e high-pressure prime mover is a 17-stage single-flow 
impuise turbine. Each low-pressure turbine is of the double- 
flow type, with 11 stages on either side of a central admission. 
Steam enters the turbine at 600 lb. per sq. in. and 730 deg. F., 
The performance diagram, made up for a load of 150,000 kW 
on the triple unit, shows a heat consumption of 13,420 B.t.u. 
per kWh. For feed-water heating there are five points of 
extraction, and the feed-water enters the boiler-feed headers 
at 380 deg. F. Loss of vacuum closes valves between the 
high- and low-pressure turbines. The six boilers of the initial 
installation have a maximum capacity of 450,000 Ib. per hour. 
They are fired by pulverised fuel, and have full water-cooled 
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The Electrical Association for Women. 


On December 11th a large party of members of the Elec- 
trical Association for Women visited the London showrooms 
of Messrs. Berry’s Electric (1928), Ltd., where a short talk on 
electric cooking was given by Mrs. A.. Mole, and a lecture on 
water heating by Mr. Painton. Members were keenly inter- 
ested in both these very important subjects, and there was 
a good discussion. 


Wayleaves in Ireland. 


According to the Irish Electrician the Ministry of Commerce 
for Northern Ireland has prescribed the following annual 
rentals (under Section 22 of the Electricity Supply Act, 1919) 
in respect of each double pole :— sar 

(1) the sum of eight shillings per pole which impedes plough- 

operations ; 
a) "the sum of four shillings per pole which impedes the 
mowing of grass; 

(3) the sum of two shillings per pole in other cases; 

(4) the sum of sixpence per stay. 

It is pointed out that these terms are much more favourable 
than those to which the Central Electricity Board has had to 
agree in England and Scotland. 

It is thought that in the Free State the general position is 
much simpler and probably a great deal more satisfactory 
from every point of view in the long run. The State has taken 
the fullest powers to erect its lines and apparatus anywhere. It 
is expected that as a ye np of a combination of absolute 
power and personal tact, the cost of the Free State transmis- 
sion and distribution lines will be a great deal less than the 
cost of equivalent lines in Great Britain and Northern Ireland. 

It was stated in the Dail last session that the original inten- 
tion to pay an annual wayleave rental on transmission pole 
sites had been superseded by the outright purchase of the 
sites. Hence the Electricity Supply Board when it takes over 
the scheme will have to pay interest on the money now capita- 
lised for the purchase of the pole sites, instead of paying a 
perpetual yearly rental to the individual owners of the land 
on which the poles are placed. ‘The capitalised value of the 
proposed rentals would presumably have been larger than the 
total amount now to be paid for the sites. The method 
possesses another advantage in that the Supply Board in due 
course will amortise its debt to the State, and thenceforward 
will hold the sites free of all charge. 


Savoy Hotel and Theatre Lighting. 


A discussion on the above subject took place at a meeting 
of the Illuminating Engineering Society recently held in the 
lecture theatre of the Home Office Industrial Museum, London, 
the chair being occupied by the president (Dr. J. W. T. Walsh, 
of the National Physical Laboratory, Teddington). ; 

Mr. Howarp M. _ RoBERTSON, -R.I.B.A., said 
that in England architects had not taken full advantage of 
the technical resources of the electrical trades, nor of the 
advice that was at their disposal. On the Continent he felt 
they were still much ahead of England in dealing with the 
problem of internal and external lighting. With regard to 
the lighting of the Savoy Theatre, London, which installation 
had been carried out by himself and his partner, their object 
had been to get an effect of sunlight without glare, so that 
the audience might have that feeling of comfort that the sun 
imparted. To do so the light had to come from above, but 
without casting shadows, and after various experiments 
been carried out they had found that it could be done by 
reflecting light at various angles, so that it hit the gilded 
surfaces of the walls and shone off them on to the people. 


The lights above the upper balcony, however, were kept cool . 


in tone, as that part of the theatre was apt to be hot in itself; 
there they had a blue ceiling, and had cast light directly upon 
it. The front part of the ceiling was coffered, open, below the 
lamps, which were concealed on the audience side of each 
square and cast their light on to reflectors above each square, 
which again reflected the light down and on to the side walls. 
The reflectors were originally white stove enamelled, but pro- 
duced too great a glare, so they had covered them with gold 
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paint, thus making the light colour effect perfect for their 
urpose. That light was aided in the forepart of the house 

y_a string of lamps round the front of the balconies, that strip 
being concealed in a plaster trough; the balcony front above 
it being gold, the reflected light was sunny. All the walls 
being gold and shining, they picked up light from everywhere, 
and there were no dark corners. They had no electrical 
—- as ornaments in the front of the house, but in the 
-—_ ors and bars they had some quite simple ones made 
of glass. 

Mr. Basi Ionrpes said that, with the exception of a few 
isolated signs and shelters, London offered very little wsthetic 
pleasure in the external lighting of its buildings, and enter- 
prise seemed to have stopped short at flood-lighting and the 
use of neon tubing, which was, however, used for the most part 
without taking advantage of its charming possibilities. In 
the lighting the new approaches to the Savoy Hotel and 
the Savoy Theatre fronts, the designers had attempted to 
employ lighting as a more definitely architectural and decora- 
tive element; but at the Savoy the problem was complicated 
by the proximity of hotel and theatre. Too many lighting 
schemes, both here and abroad, were unsightly in daylight, 
which remark was particularly true of designs in which the 
naked bulb was exposed, or in which neon-tube effects were 
coarsely contrived. The French had been very successful in 
the latter field, and had “ spotted’ the mechanism of the 
tubing in such a way as to contribute to the general design. 

The Savoy scheme was based upon the covered approaches 

and the idea of ieading people towards the hotel and theatre, 
achieving some sort of a climax in the courtyard; to this end 
the lighting effects were carefully considered, but suggestions 
for treating the actual hotel front were not yet realised, so 
that the ensemble was, therefore, incomplete. The lighting 
of the shelters was by a series of closely- oat bulbs on the 
outer edge of the outfit, concealed in ‘“‘ V’’-shaped troughs 
of flashed opal glass. 
_ The courtyard had been fitted with new rectangular hang- 
ing light boxes, which would ibly require less current and 
upkeep than trays or fittings of a complex design. The theatre 
front’s main feature was a sign, consisting of large projecting 
wood letters. The theatre signs, five in number, were an 
interesting feature of the scheme; two employed “ Ascog ”’ 
cubes, and one was a flash sign with changing colours. 


Fatalities. 


George Taylor (58), of Morley, Yorks., received a fatal elec- 
tric shock on December 6th while working in the dye-house 
of Messrs. Charles Scarth Bros., Ltd. He went to turn off 
the switch of a hydro-extractor and received a shock at 400 V. 

An inquest was held at Bradford on December 17th on 
Arthur Illingworth (38), who received a fatal electric shock 
whilst repairing a defect in the flex connected with an electric 
iron at his home. The widow stated that almost immediately 
after her husband had gone into the scullery she heard a 
noise, and found him apparently dead. The inquest was 
adjourned. 


Feeder Protection. 


The figures accompanying the comparison between the 
effectiveness of the Merz-Price and the Metroplitan-Vickers 
Co.’s “‘ Translay ’’ protective systems, which appeared in our 
issue of December 6th, under the title of “ Feeder Protec- 
tion,” might appear to indicate that the currents circulate in 
the secondary windings. As stated in the text, however, such 
currents are in opposition. 


Institution of Electrical Engineers. 


MEMBERSHIP CHANGES.—The December issue (Vol. 68, No. 
396) of the Institution Journal contains a list of the members 
who have been transferred from one class to another accord- 
ing to the provisions of new Bye-laws 15 to 18. 

WESTERN CENTRE DrnNER.—The annual dinner of the 
Western Centre of the Institution is to be held at the Royal 
Hotel, Cardiff, on January 13th. Tickets will cost 10s. 6d. each, 
exclusive of wines, and Jadies are again specially invited. 


Our Personal Cities. 


At a recent meeting of the Stoke-on-Trent Electricity Com- 
mittee it was agreed that the employés of the Department 
should be transferred to the North-West Midlands Joint Elec- 
tricity Authority with effect from April Ist next. The Com- 
mittee considered the duties and responsibilities of the city 
electrical engineer, and it was unanimously resolved that 
while Mr. C. H. YeaMAN remained in the service of the Cor- 

oration, no alteration should be made in his status and that 

iS remuneration should remain as at present. 


Electrical men are invited to enable us to keep readers of the “ Electrical Review ” 
; posted concerning their movements. 


The Sunderland Town Council has appointed Mr. A. B. 
MacLean, Newcastle, as chief assistant in the electricity 
undertaking at a salary of £800 per annum. A motion to 
advertise the position was negatived. Mr. Maclean is a 
partner in the firm _of Mountain, Wood & MacLean, con- 
sulting engineers. He was educated at Glasgow University, 
and after serving with the British Thomson-Houston Co., 
Ltd., was with the Newcastle-upon-Tyne Electric Supply Co., 
Ltd., for about nine years. 
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Mr. Brexnarp C. Hoxpine, editor of The Electrician, has 
resigned the editorship to take up an appointment with the 
International Standard Electric Corporation, London, on 
January Ist. 

The Southend-on-Sea Town Council has appointed Mr. A. C. 
JOHNSON, as borough electrical engineer in succession to Mr. 
R. Birkett as from October Ist, at a salary of £1,000 per 
annum for the first two years, rising by two annual incre- 
ments of £100 to a maximum of £1,200. Mr. Johnson has been 
acting borough electrical engineer since March 22nd last, when 
Mr. Birkett was first granted sick leave. 

The Aylesbury Town Council has appointed Mr. F. Bent, 
Bolton, as works superintendent at the electricity works. 

The Barnes Urban Council has appointed Mr. Bu.pitr to 
succeed Mr. G. C. Law, who has been appointed deputy elec- 
trical engineer and manager at Hammersmith, as assistant 
electrical engineer and station superintendent. 

Mr. Woop Deane Snape, who, as reported in our “‘ Business 
Notes,”’ has taken over the business of L. Andrew & Co., 
Manchester, started his career in 1890 with the Silvertown 
Co. When Mr. L. Andrew relinquished the position of Man- 
chester branch manager of the company in 1893, to commence 
business on his own account, Mr. Snape joined him, and their 
association was maintained up to the time of Mr. Andrew’s 
death in December last year, when Mr. Snape became joint 
administrator of his estate. 

Mr. C. Hicuam, of Blackburn, who ey, resigned from 
the council of the Municipal Tramways and Transport Asso- 
ciation, of which he is a past president, has been elected an 
honorary member in recognition of his services. He was 
formerly chairman of the Blackburn Tramways Committee. 

The Islington Electricity Committee has appointed Mr. 
Joun W. A. PuHeasant, of Grimsby, as assistant and relief 
charge engineer, at £297 per annum. 

The Redcar Town Council has increased the salary of the 
borough electrical engineer to £350 a year. 

The chief officials of Oldham Corporation and the Tramways 
Committee have presented a standard lamp and shade and 
a cut glass rose bowl to Mr. C. Jackson, late general manager 
of the tramways, who has left for Plymouth. The members 
of the Tramways Committee also presented him with a case 
of fish servers and eaters. 

Mr. Cuarues Furness, borough electrical engineer and tram- 
way manager, Blackpool, returned to his duties on December 
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16th, after his honeymoon tour in Italy. He was heartily 
welcomed by members of the Transport Committee. On 
December 19th, the works and administrative staffs presented 
Mr. Furness with a silver cigarette box, Mr. W. W. Parkinson 
performing the ceremony. 


Obituary.—Dr. W. Roiiins.—We have received from Dr. 
Samuel W. Ellsworth of Boston, U.S.A., an appreciation of 
the late Dr. William Rollins, of Boston, who died on October 
18th, at the age of 77 years. One of the pioneers in the study 
of Roentgenology, following Professor Roentgen’s epoch-making 
discovery in December 1895, Mr. William Rollins became one 
of the foremost investigators of that period by his contributions 
to the literature on X-rays. He foresaw the far-reaching bene- 
fits which Roentgen’s discovery was destined to give to medi- 
cine, and in the new field thus offered, he pursued his investi- 
gations. Numerous reports of his research and experiments 
a te in various medical and scientific journals, and he 
published them in book form in 1904 under the title of “ Notes 
on X-light.’” He visualised not only the future value of the 
X-rays in medicine and gave directions for their use, but also 
realised the danger attendant upon the misuse of this power- 
ful agent and prescribed safety methods for the operator and 
patient. During the year 1900 he made experiments with 
radio-active substances, which led him to believe in the value 
of radium as a therapeutic agent. He established a generous 
at the Smithsonian Institution, Washing- 

n, B.O. 

Dr. Rollins was a frequent contributor to the ELEgctricat 
Review during his investigations on X-rays and radium, 
between the years 1894 and 1899, and many of these investi- 
gations were subsequently incorporated in his book. 

Mr. G. ArcHer.—The Dublin’ Press_ reports the 
death, on December 6th, of Mr. Gilbert Archer, M.I.E.E., 
deputy city electrical engineer of Dublin. Mr. Archer was 
born in London in 1866 and was educated at Finsbury Tech- 
nical College. He entered the service of the Dublin Elec- 
tricity Department upon its inception in 1892. 


Wills.—-Sir H. A. Kix, late director-in-chief of the Indo- 
European ‘lelegraphs, left £3,217 gross and £3,011 net per- 
sonalty. 

The late Mr. ALFRED Baker, general manager of the 
Birmingham Corporation Tramways Department, left estate 
valued at £17,180 (£15,790 net personalty). 


Financial Section. 


New Companies, Returns of Share Capital, Debenture Charges, Reports of Electrical Companies, 
Dividend Results, Transactions in Stocks and Shares. 


New Companies 
Registered. 


J. M. Pirie & Co. (1 ondon), Ltd.—Private company. 
Registered December 14th. Capital, £6,000 in £1 shares 
(5,000 7 per cent. cumulative preference and 1,000 ordinary). 
Objects:—To acquire the business of architectural metal 
workers carried on by J. M. Pirie & Co., Ltd., and/or N. T. 
Helme, and to on this and the business of manufac- 
turers and designers of electric lighting fittings, lock manufac- 
turers, brass founders, &c. The directors are :—N. T. Helme, 
107, Beaufort Street, Chelsea, S.W.3; I. B. M. Pirie, address 
not stated; E. D. N. Pentecost, 31, Laleham Road, Catford, 
S.E.6. Secretary: E. D. N. Pentecost. Solicitors: Stow, 
Preston & Lyttelton, 12, Lincoln’s Inn Fields, W.C.2. 


Mycalex (Parent) Co., Ltd.—Private company. Registered 
December 12th. Capital, £25,000 in 10s. shares. Objects :— 
To acquire certain patents and the trade mark ‘‘ Mycalex ’”’ 
used in connection therewith; to adopt an agreement wiih 
Hoare, Miller & Co. (owners of the said trade mark), the 
Brindaban Industrial Syndicate, Ltd., and E. H. Kinnard, 
whereby it is agreed, inter alia, to transfer the trade mark 
and the benefit of certain agreements relating thereto, and 
to carry on the business of manufacturers of, and dealers 
in mica ‘“‘Mycalex,”’ and all kinds of insulating material, metal 
merchants and contractors, ironmongers, electrical engineers, 
&c. The subscribers (each with one ordinary share) are :— 
A. H. Freeman, secretary, and A. Parker, cashier, both of 5, 
Holborn, E.C.1. The first directors are:—E. H. Kinnard. 
Capt. E. R. D. Hoare, and Sir Herbert Ingram, Bt. (all 
permanent) Solicitor: F. P. Woodcock, 5, Holborn, E.C.1. 


Pembrokeshire Electrical Power and Distribution Co., Ltd. 
—Private company. Registered December 14th. Capital, 


£100 in £1 shares. Objects:—To carry on the business of 
suppliers and distributors of electricity in all its branches. 
The provisional directors are :—A. L. Davis, 51, Mansel Ter- 
race, Swansea, clerk; Violet Daniel, 10, Verig Street, Mansel- 
ton, Swansea, clerk. A. Bremner signs documents as 
manager (pro tem.). . em (of subsequent directors), 
*~ Solicitor: J. E. M. Crowther, 15, Abingdon Street, 


Battery Services, Ltd.—Private company. Registered 
December 16th. Capital, £1,000 in £1 shares. Objects :—To 
carry on the business of manufacturers and repairers of, and 
dealers in automobiles, motor cars, motors and cycles, 
magnetos, dynamos, and all electrical equipment, &c. The 
permanent directors are:—W. H. Oliver, ‘‘ Fellsyde,’’ Manor 
Grove, Benton Park Estate, Newcastle-on-Tyne; T. - 
strong, Dene House, Ellison Place, Newcastle-on-Tyne; G. H. 
Patterson, address not stated. Registered office: 98a, New 
Bridge Street, Newcastle-on-Tyne. 


Electro-Gas Camshafts, Ltd.—Private company. Regis- 
tered December 19th. Capital, £10,000 in 9,000 8 per cent. 
cumulative preferred ordinary and 1,000 ordinary shares of £1 
each. Objects: To acquire inventions relating to camshafts of 
all kinds or the process of electro-gas welding, &c., and _to 
adopt an agreement with Westminster Securities, Ltd. 

rovisional directors are: T. M. Wechsler, The Mount, Short- 
ands, Kent, solicitor; 8. H. E. Bunley, 38, Kingswood Avenue, 
N.W.6, articled clerk. Qualification : £250 shares. Solicitors: 
Kenneth Brown, Baker, Baker, Essex House, Essex Street, 


Magenerator, Ltd.—Private company. Registered Decem- 
ber 18th. Capital, £525 in 500 8 per cent. cumulative prefer- 
ence shares of £1 each and 500 ordinary shares of 1s. each. 
Objects : To carry on the business of manufacturers, repairers, 
importers and exporters of and wholesale and retail dealers in 
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magnetos, dynamos, self-starters, and other electrical i 
ment for mechanically-pro -propelled vehicles or other purposes, & 

The directors are McCardie, The Bungalow, Much 
Hadham, Herts. igector New Nimrod (1927), Ltd., and a 
companies); F. R. Woods, 215, Balfour Road, Tlford : W. E.G 

Woods, 89, Wellesley Road, Ilford. Qualification : £1. Secre- 
tary: W. E. G. Woods. "Registered office: 24, White Lion 
Street, Bishopsgate, E.C. 


Tree-Top Electrical Services & Supplies, Ltd.—Private 
company. Registered December ih’ apital, £2,000 in £1 
shares. Objects: To carry on the business of electrical engi- 
peers, contractors, mechanical and general engineers, &c. e 
subscribers (each ‘with one share) are: A. Miller, 93, Kennedy 
Drive. Glasgow, clerk; F. V. Cheshire, 226, Woodlands Ro 
Glasgow, electrical engineer. The first directors are not named. 
Registered office : 46, Gordon Street, Glasgow, C.1. 


Official Returns of 
Electrical 1 Companies. 


Western Counties Electrical and Ltd.— 
Capital, £6,000 in 3,000 preference and 3,000 nary shares 
of £1 each. Return dated July 11th, 1999. 2,015 preference 
and 2,025 ordinary shares taken up. £1, 211 paid on 611 pre- 
ference and 600 ordinary shares. £2,830 considered as paid 
on the remainder. Mortages and charges at date of return, 
nil. Since registered: Mortgages da September 2st and 
8rd, 1929, to secure £3,000 and £350, respectively. 


A. Cunningham & Co. Ltd. £4,000 
in £1 shares. Return dated July 25t shares 
taken up. £586 paid (being £1 per 537 and 
4s. per share on 500 shares). £20 considered as paid on 20 
shares. £51 calls unpaid. Mortgages and charges, nil. 


E. H. Millington & Co., Ltd.—Capital, £2,000 in £1 shares. 
Return dated August 96th, 1929. 752 shares taken up. £752 
paid. Mortgages and charges, nil. 


Culm Valley Electric Supply Co., Ltd.—Capital, £50,000 
in 20,000 preference and ordinary shares of £1 each. 
Return dated August 23rd, 1929. 1,000 preference and 15,490 
ordinary shares taken up. £10,900 paid. £5,590 considered 
as paid. Mortgages and charges, nil. 

National Electric Construction Co., Ltd.—Capital, £125,000 
in 10s. shares. Return dated June 6th, 1929. 170,000 shares 
taken up. £75,574 10s. paid on 151, 149 shares. £9, 495 10s. 
gg as paid on 18,851 shares. Mortgages and ‘charges, 

75,000. 

Madras Electric Supply Corporation, Ltd.—Capital, 
£800,000 in 473,200 ordinary and 326,800 preference shares of 
£1 each. Return dated June %th, 1929. All shares taken up. 
£694,000 paid on 420,400 ordinary and 273,600 preference 
shares. £106,000 considered as paid on 52,800 ordinary and 
53,200 preference shares. Mortgages and ‘charges, £182,100 
7 per cent. second (registered) debentures. 


British Arc Welding Co., Ltd.—Capital, £50,000 in £10 
shares. Return dated ‘August 14th, 1929. 1,474 shares taken 
up. £12,740 paid. £2,000 considered as ‘paid. Mortgages 
and charges, nil. 

Wantage Electric Supply Co., Ltd.—Capital, £6,000 in 600 
cumulative preference shares of £5 each and 3,000 ordinary 
shares of £1 each. Return dated July 10th, 1929. 240 pre- 
ference and 2.202 ordinary shares taken up. £3,402 paid. 
Mortgages and charges, nil 


Wholesale Electric Lamp Co., Ltd.—Capital, £1,500 in £1 
shares. Return dated August 22nd, 1929. All shares taken 
up. £1,500 paid. Mortgages and charges, nil. 

Pettigrew & Merriman wart Ltd. ee. £250,000 in 
125,000 preference shares of £1 each and 500,000 ordinary 
shares of 5s. each. Return dated September 13th, 1929. 
125.000 preference and 435,600 ordinary shares taken up. 
£202,650 paid (being 15s. per share on the preference and 5s. 
eer share on the ordinary shares). Mortgages and charges, 
ni 


W. Sisson & Co., Ltd.—Capital. £50,000 in 5,000 preference, 

,000 ordinary, and 7,000 deferred shares of £1 each. Return 
dated July 30th, 1929. 4,375 preference, 31.711 ordinary, and 
7,000 deferred shares taken up. £28.686 paid on 4,375 prefer- 
ence and 24,311 ordinary shares. £14,400 considered as paid 
on 7,400 ordinary and 7,000 deferred shares. Mortgages and 
charges : Overdraft limit with Lloyd’s Bank, Ltd., £15,000, 
but account was in credit at July 30th, 1929. 

Clark & Moir, Ltd.—Particulars filed of £5,000 debentures 
authorised October 23rd, 1929, charged on the company’s 
property, present and future, ‘including uncalled capital, the 
amount of the present issue being £500. 

Cleethorpes Radio Supply, Ltd.—A. J. Weaver, 77, Victoria 
Street, Grimsby, was appointed receiver on November 22nd. 
1929. under powers contained in aor debentures dated 
April 28rd, 1928, and May Ist, 1 
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West Cambrian Power Co., Ltd.—Debenture char, on 
the company’s undertaking and property, present and future, 
including uncalled capital, dated December 3rd, 1929, to secure 
= moe due or te become due from the company to Bar- 

ay’s Ban 


Electro Sect Construction Co., Ltd.—Satisfaction in 
full (1) on oe ee 7th, 1929, of four debentures author- 
ised October 22nd, and re "Svan October 28th, 1924, securing 
£250 each and (2) on November 14th, of deposit’ of deeds 
with Barclay’s Bank, , dated June 10th and registered 
June 18th, 1929. 


Oriental Ly ghana & Electric Co., Ltd.—Satisfaction to the 
extent of £3,595 on December 10th, 1929, of debenture stock 
covered by trust deed dated June 28th, 1905, and supplemental 

deed dated June 12th, 1927, and registered July 11th, 1905, and 
July 20th, 1907, respectively. 


General Electric Co., Ltd.—Satisfaction to the further ex- 
tent of £232,580 on or before November 4th, 1929, of trust deed 
dated July 22nd, and registered July 26th, 1921, securing 
£3,500,000 mortgage debenture stock. 


British Horo-Electric, Ltd.—Agreement dated December 
6th, 1929, to secure £1,000, charged on the company’s under- 
taking and property, present and future, including uncalled 
capital. Holder: A. Bingguely, 77, Rue du Nord, La Chaux de 
Fonds, Switzerland. 


Wm, Feather & Sons, Ltd, (formerly Electric Preempent 
(Nelson), Ltd.).—Mortgage for £1,219 16s. 1d., dated October 
%th, 1922, charged on eight houses in Varley Street, Colne 
(being property acquired by the company on ovember 28rd, 
1929). Registered pursuant to Section ne rad ag Companies Act, 
1929. Mortgages: Bingley Building Socie 


City Notes. 


Allen West & Co., Ltd. 


The annual meeting of this company was held on December 
19th, Mr. A. E. C. Slazenger (chairman) presiding. In pre- 
senting the report and accounts the chairman said the net 
profits amounted to £29,291, as compared with £24,224 in the 
fed show year. The twelve months covered by the accounts 

ad shown the largest increase in turnover yet experienced 
by the company, and the orders in hand were 2} times as 
large as at the date of the last balance sheet, notwithstanding 
the largely increased output which had been obtained. This 
increase was mainly in export business, where, contrary to the 
experience of the large electrical companies, better prices had 
been obtainable than in the home market. During the year 
the whole output of the company’s new products had been 
sold on the Continent, as, owing to the rapid increase of the 
Continental demand, it had been impossible to allot any out- 
put to the home market. In view of this the company had 
aoe t the Government factory at Woolston and 83 acres of 
old land on terms which involved considerably less capitai 
expenditure than the erection of a new factory. These build- 
ings were ideal for the production of the company’s heavier 
products, the space for which was limited in the present 
factories. They looked forward with the greatest confidence 
in view of the increasing recognition of the quality of the 
company’s products for important users both at home and 
overseas. Before terminating the proceedings, he had a reso- 
lution to propose which afforded him very great pleasure, and 
that was 28 ask the shareholders to give a special vote of 
thanks to Mrs. Allen West for the very valuable work which 
she had rendered, without any charge, on behalf of the staff, 
which he could assure the shareholders had been much appre- 
ciated, es' _ 4 ~ female staff. The resolution was 
seconded _ Best, a director, and carried amidst 
applause. rs. YR ‘West, in reply, said she was greatly 
surprised at the extraordinary amount of gratitude which was 
displayed by the employés for the slightest amount of help and 
attention. She paid a high tribute to the work of the staff 
and the esprit de corps which existed. The report and accounts 
were adopted. 


Venezuela Telephone and Electrical Appliances 
Co., Ltd. 


The annual meeting of this company was held on December 
17th.. Mr. H. 8. Bennett, who presided in the absence of 
the chairman (Sir Alexander Roger), said that the past year 
was a particularly strenuous one for all the staff in 
Venezuela, as, apart from the increased work on the main- 
tenance, traffic, and commercial sides contingent upon the 
normal growth of the company’s business, much had been 
accomplished on capital account. The capital expenditure 
during the year was approximately £85,000, the largest sum 
spent in any one year since the inception of the company. 
When the 2,000 automatic lines now being installed in 
Caracas were completed, 8,000 lines would be connected to 
the Caracas exchange. The introduction of the automatic 
system had been a pronounced success. and further develop- 
ment of the Caracas and other neighbouring areas was 
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anticipated and planned for. It was expected to extend the 
automatic facilities to the towns of Maracay, Valencia, La 
Geraira, and Puerto Cabello. The authorities had consented 
to an increased tariff. At June 30th last subscribers numbered 
9,465, an increase of 750 during the year. With the pro- 
vision of additional plant facilities and by means of propa- 
anda, he believed that a much larger rate of growth would 
be possible in the future. Their relations with the Govern- 
ment authorities were most friendly, and their co-operation 
was warmly appreciated by the local management and the 
Board. Mr. Wallis was relinquishing his position as active 
manager of the company, but had agreed to act in an 
advisory capacity. His successor was Mr. Vegas, formerly 
second in command. The'report and accounts were adopted. 


Cape Electric Tramways, Ltd. 


Presiding at the annual meeting on December 18th, Mr. L. 
Breitmeyer said that during the period under review no change 
for the better had taken place as regarded _motor-’bus com- 
petition, which had considerably increased. The traffic returns 
showed that in Cape Town the tramways carried 1,377,967 
passengers fewer than in the preceding year, with a decrease 
in receipts of £19,644. In Port Elizabeth, there was an 
increase of 741,421 passengers. In the aggregate, 42,251,336 
were carried, as against 41,493,331 in the preceding year, and 
the receipts were £444,185, as compared with £438,071. At 
the moment no change as regarded the control of passenger 
transport by the authorities had taken place, and the com- 

any was therefore still subjected to unfair competition. The 
Provincial Council, had, however, recently passed legislation 
giving wider powers to municipalities for the control of trans- 
port, and a Commission appointed by the Government had 
now practically completed its investigation upon the best 
means of. dealing with the present uncontrolled road com- 
petition. It was expected that it would place its report before 
the Government before the end of the current year. In view 
of the legislation that had been passed, the outlook of the 
company was more encouraging than it had been for some 
time past. The report and accounts were adopted, and a 
resolution altering the articles of association to enable the 
control, management, and direction of the company to be 
transferred to South Africa, was also approved. 


Stock Exchange Notices. 


Dealings in the following have been allowed by the Com- 
mittee, under Rule 159:— 

Low Temperature Carbonisation, Ltd.—110,409 ordinary 
shares of 2s. each fully paid, Nos. 8,892,932 to 9,003,340. 

Northampton Electric Light & Power Co., Ltd.—£114,000 
new 5 per cent. debenture stock, issued at £93 per cent., fully 


id. 
oo of London Electric Supply Co., Ltd., 1,106,795 new 
ordinary shares of £1 each issued at 36s. per share, partly paid 
and fully paid, Nos. 6,820,385 to 7,937,179. ; 
The undermentioned have been ordered to be officially 
uoted. 
” Davis and Timmins, Ltd.—40,000 64 per cent. cumulative 
preference shares of £1 each fully paid, Nos. 110,001 to 150,000. 
Underground Electric Railways Co. of London, Ltd.—5,313 
ordinary shares of £1 each fully paid, Nos. 7,278,273 to 


283, 


Ceara Tramway, Light, and Power Co., Ltd. 


The net revenue for the year ended June 30th was £28,147 
(against £27,572 in 1927-28). After meeting debenture interest 
and again transferring £12,500 to reserve, the dividend is 
maintained at 5 per cent. free of tax, and £8,832 is carried 
forward. The report mentions the adverse effect of motor 
*bus competition upon the tramway undertaking, which, how- 
ever, was offset by increased sales of electricity and greater 
receipts from the company’s own omnibuses. The increased 
demand for power necessitates the extension of the plant, and 
a complete unit, doubling the present effective capacity, is to 
be ordered. It is hoped to finance this without an issue of 
new capital. The death of Mr. C. Hunt, a director, is recorded. 


Yarrow & Co., Ltd. 


Mr. H. E. Yarrow, C.B.E. (chairman), presiding at the 
annual meeting on December 18th, said that depression and 
severe competition still prevailed in the shipbuilding industry, 
and it was considered advisable to carry forward the small 

rofit which had been earned. In addition to large orders 
rom shipping companies, the Yarrow boiler was now being 
extensively used in land power stations. Pulverised fuel devel- 
opments were being closely watched, and recently a high-pres- 
sure boiler fitted with the company’s pulverised fuel system 
had been installed at the works, providing a practical demon- 
stration of the system. 


Southern Canada Power Co. 


The set of the company for the fiscal year ended Sep- 
tember 30th shows steady expansion. The gross earnings were 
$2,095,912, as compared with $1,809,566 for the previous year. 
The net earnings, after deductions for interest and deprecia- 
tion, were $791,792, as against $674,074, and after payment of 
Cividends the surplus for the year amounted to $104,469, as 
compared with $68,097; this is added to the surplus brought 
forward of $234,818, making a total of $339,281 to the credit 
of the profit and loss account. 
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Companies Struck Off the Register. 


The names of the undermentioned companies have 
struck off the Register, and they are thereby dissolved Reson 


‘‘ Daisy ’’ Vacuum Cleaner Co., Ltd. 
Electric Car and Accessories~Co., Ltd. 
Farad Electrical Co., Ltd. 

Insulated Cap and Rivet Co., Ltd. 


Official Notice +e Companies. 


The names of the undermentioned companies will be 
struck off the Register at the expiration of three months 
unless cause is shown to the contrary :— 

Dartmoor Electric Supply Co., Ltd. 

Magneto and Spare Part Co., Ltd 

Napier-Kimber, Ltd. 

Scholey & Co., Ltd. 


Associated Telephone and Telegraph Co., Ltd. 


The following quarterly dividends have been declared, payable 
on January Ist :— 
ven per cent. first preferred stock, quarterly dividend of 
$1.75 per share; $6 first preferred stock, quarterly dividend of 
$1.50 per share; class ‘“’D’” stock, quarterly dividend of £1.00 
per share; class ‘‘ A” stock, quarterly dividend of $1.00 per 
share, plus an additional and participating dividend of 25 cents 
on class “ A ’’ stock. 


Agricultural and General Engineers, Ltd. 


The receipts for the past year declined from £90,309 to 
£53,496, the receipts from subsidiary companies having fallen 
from £69,531 to £33,902. After meeting expenses there 
remains a balance of £1,038 (against £35,840) which is added 
to the balance of £56,445 brought in, and the total (£57,483) is 
carried forward. 

Mann, Egerton & Co., Ltd. 

The report for the year ended September 30th records a 
net profit of £24,335, as compared with £30,674 in 1927-98. 
After meeting the preference dividend, the directors propose to 
allocate £7,510 to the service of funding certificates and to 
carry forward £10,302. In view of the difficulties of the period 
the result is considered to be “ not unsatisfactory.” 


Calcutta Electric Supply Corporation, Ltd. 

A special meeting of shareholders has been called for Janu- 
ary 10th for the purpose of considering alterations to the com- 
pany’s articles of association. Some of these alterations are 
necessitated by the new Companies Act, but the directors also 
propose to restrict the holdings of foreigners to 20 per cent. of 
the whole share capital. 


British Vacuum Cleaner and Engineering Co., Ltd. 
The accounts for the year ended September 30th show a 
net profit of £6.638. From this a debit balance of £5,099 
brought forward is deducted, leaving £1,539 to be carried 
to the next account. 


Victoria Falls and Transvaal Power Co., Ltd. 

The directors have declared an interim dividend of 3 per 
cent. on the preference shares, together with a further 3 per 
cent. in respect of participating rights. The ordinary shares 
are to receive 3 per cent. 


Eastern Telegraph Co., Ltd. 


The dividend on the preference stock for the quarter ending 
December 31st (at the rate of 3} per cent. per annum), is to 
be paid on January 18th. 


Northern Mexico Power and Development Co. 
A dividend of 13 per cent. has been declared on the prefer- 
ence stock and 1 per cent. on the common stock, bel on 
January 2nd. 


Brazilian Traction, Light and Power Co. 


The mapmeaty quarterly dividend of 50 cents per share has 
been declared on the ordinary shares. It is also proposed to 
pay a stock dividend of 1 per cent. on the ordinary shares. 


Electric and General Investment Co., Ltd. 


An interim dividend of 5 per cent. has been declared on the 
ordinary shares. 


Montreal Light, Heat and Power Co. 
A quarterly dividend of 60 cents per share has been de- 


clared. 
Greenwood & Batley, Ltd. 
The interim dividend is again 24 per cent. 


Stocks and Shares. 


In consequence of the slackening of business on the Stock 
Exchange as the Christmas Holidays approached, and to the 
vacation period clashing this year with our usual printing 
time, our ‘‘ Stocks and Shares ”’ feature is withheld this week. 
At the time of going to press, depression in industrial 
securities continues owing to the effect of recent developments 
in both London and New York. The Exchange closed on 
Tuesday afternoon, and remains so on the day of issue of 
this number of the Review. 
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Our Foreign Electrical Trade. 


Electrical Exports and Imports during November. 


T was to be expected that there would be a reaction in 
| November following the high levels reached by 
both imports and exports in the preceding month. 
The Board of Trade returns show, however, that this 
reaction was not great enough to bring either total below 
the figures for the corresponding month of last year. 
The fall of £98,532 in the export total as compared 
with October was due to very large declines in telegraph 
and telephone wires and cables, both submarine and non- 
submarine. Apart from these, there were only three small 
decreases, all the other items being of larger dimensions. 


_ In the machinery section there was actually a net rise 


of £23,078 and insulated wires and cables showed the 
fairly substantial gain of £29,613. In comparison with 
November, 1928, the total showed a rise of £177,451, due 
mainly to advances in unenumerated goods (£88,505), 
insulated wires and cables (£81,857), and telegraph and 
telephone apparatus (£55,443). Opposed to these in- 
creases there was a decline of £78,125 in the machinery 
section, due, as we show below, to smaller shipments to 
Empire markets. Although the figure for the completed 
portion of the year shows a net rise of £924,641 as com- 
pared with the first eleven months of 1928, this has been 
entirely due to an advance in exports of electrical goods 
and apparatus; electrical machinery has registered a 
decrease of £372,211. 

The imports remained at a very high level, exceeded 
only by the figure reached in the preceding month. The 
principal features as compared with that month were 
declines in imports of electrical machinery (£32,264), and 
of telegraph and telephone instruments and apparatus 
(£55,443). The increases were not of large dimensions. 
The total was well above that for the corresponding 


month of 1928 (£237,889) and the increase was general. 
Telegraph and telephone apparatus showed the greatest 
advance (£72,476), but there were also substantial rises 
in unenumerated goods, glow lamps, meters and instru- 
ments, machinery, and batteries and accumulators. 
There were three decreases but none was of great size. 
The increase in imports from January to November, as 
compared with the preceding year, represents about two 
months’ supply. 

The re-exports section shows an increase in both com- 
parisons, the principal item being telegraph and tele- 
phone apparatus. 

The following table shows the distribution of our 
November exports of electrical machinery, the figures 
being compared with those for November, 1928 :— 


Nov., 1928. Nov., 1929. Inc. or dec. 
£ £ £ 


Destination. 

Europe 87,982 95,962 + 8,000 
Japan ct 6,040 15,344 + 9,304 
South America ... 46,497 48,936 + 2,439 
South Africa 42,058 38,459 — 3,599 
British India 186,255 92,370 — 98,885 
Australia ... 92,731 89,012 — 3,719 
New Zealand 41,087 30,809 — 10,278 
Canada 49,569 48,160 — 1,409 
Other Countries 100,071 115,063 +14,992 

Totals £652,240 £574,115 — £78,125 


It is noteworthy that the Empire markets all regis- 
tered declines while foreign countries increased their 
share. The continued rise of exports of electrical 
machinery to European markets is of considerable in- 
terest as indicating competitive efficiency in difficult 
circumstances. 


Exports. Imports. Re-Exports. 
Electrical Inc.ordec. Inc.ordec, Electrical Inc.ordec. Inc. or dec. “Electrical = -or dee, 
exports ascompared ascompared imports ascompared re-exports 
for with with for with with for paced with pared with 
Nov., 1929. Oct., 1929. 1928, Nov. 1929. Oct., 1929. Nov., 1928. Nov., 1929. Oct., 1929. |Nov., 1998, 
Electrical goods and ee 
(unenumerated) os £335,721 — £7,610 + £88,505 £213,077 + £754 + £45,429 £9,959 — £1,887 + £1,300 
Insulated wires and cables oor 374,602 + 29,613 + 81,851 90,662 + 2,004 + 11,873 1,279 + 47 + 441 
Glow lamps _... wit ove 66,697 — 8,135 + 16,305 60,750 — 12,375 + 37,290 1,301 + 459 + 516 
Arc lamps and parts pe 4213 1+ 672 + 1,606 2,325 — 5,071 — 509 14— 10 — 45 
Batteries and accumulators . 96,132 + 8,400 + 12,965 132,060 + 34 + 20,702 653 — 433 — 603 
Meters and instruments 33,456 + 329 — 3,882 53,299 + 3,398 + 31,155 697 + 237 + 359 
Carbons 2,279 + 1,793 + 1,734 10,584 — 2419 — 5,107 7—- 24 + 8 
Switch boards (not telegraph 
or telephone) ws 7,395 + 1,417 + 2,459 12 — 231 — 639 8 — 4- 203 
Electrical 
Electrical machinery (unenu- 
merated) i ooo 335,220 + 5,023 — 28,204 161,190 — 32,264 + 26,202 13,390 + 2,119 — 4,928 
Railway and tramway motors 19,162 — 8,098 — 17,090 
Other motors and generators... 219,733 + 21,153 — 32,831 ion 
Telegraph and Telephone 
Cable and Material— 
Telegraph and telephone wires 
and cable (not submarine) 59,295 — 83,777 — 18,313 2,299 + 1,851 + 517 — — 10 
Submarine telegraph and tele- 
phone cable ... ose 30,037 — 68,786 + 16,903 
Telegraph and telephone in- 
struments and apparatus . 243,106 + 4,456 + 55,443 171,524 — 65,432 + 72,476 11,153 + 5,806 + 4,270 


Totals £1,827,048 — £96,582 + £177,451 
Exports 
Inc. for eleven months of 1929 £924,641 


£897,672 — £109,751 + £237,889 £38,531 + £6,310 + £1,105 
Imports Re-Exports 
£1,671,494 £24,781 
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HE market for electrical goods in West and East Africa 
is steadily expanding, as will be seen from the following 
statistics relating to the Gold Coast, Nigeria, Sierra 

Leone, Kenya and Tanganyika, which have been compiled 
from official sources. The values for 1928 for all such goods 
are given below, with am oon — for 1927 and notes of 
increases or decreases are dded. Some _ remarkable 
increases are shown, the Ci all of electrical and 
industrial machinery by the Gold Coast being particu- 
larly noteworthy. As to the prospects of future trade 
generally the official report on Nigeria for 1928 says 
that the desire for things modern and the money with 
which to purchase them is spreading quickly throughout the 
country, while the report on the Gold Coast, although record- 
ing a decrease in imports as well as exports, makes the com- 
ment that the Gold Coast native has not deprived himself of 
luxuries. With regard to the scheme for utilising the Pangani 
River Falls for supplying power to Dar-es-Salaam, Tanga, «c., 

it was recently stated that the Government of Tanganyika had 
decided to negotiate with the African General Development 
Company on the lines of a tender submitted. The sisal-pro- 
ducing companies are expected to be large users of power. 
General trade in recent months has been rather quiet in both 
Nigeria and the Gold Coast, largely owing to the weakness in 
the prices of the principal articles of export, viz., tin, palm 
products and cocoa. The demand for imported merchandise 
has consequently slackened. Conditions as a whole in East 
Africa do not compare favourably with those ruling twelve 
months ago, except in the building trade. 


Imports into Nigeria. 


1927. 1928. inc. or dec. 

Electrical machinery— £ £ £ 
Total 16,700 14,000 — 2,700 
From United Kingdom ... 6,800 7,000 + 200 
U.K. Government.. 8,600 4,500 — 4,100 
United States ots 600 500 — 100 
, Germany ... nie 600 2,000 + 1,400 

Electrical and telegraphic apparatus— 

Total ... 86,500 79,000 +42,500 
From wee Kingdom oe 4,700 11,800 + 7,100 
U.K. Government... 27,800 63,000 +35 ,200 
Germany ... 3,300 4,000 + 700 


Imports into the Gold Coast. 


Electrical and telegraphic apparatus— 


Total ..- 53,700 73,000 +19,300 
From United Kingdom oe 6,400 25.000 +18,600 
,, U.K. Government 42,000 43,000 + 1,000 
Germany et ta 1,760 1,600 — 160 
United States ... 2,600 3,000 + 400 
Electrical machinery—_ 
Total ... 937,000 58,000 +21,000 
From . inited Kingdom ... 14,000 23,000 + 9,000 
Government 22,000 34,000 +12,000 
” United States 150 100 - 650 
Telegraph and telephone instru- 
ments and apparatus — 
Total ; 3,400 20,500 +17,100 
Ditto on Govt. account . 8,800 10,200 + 6,400 
Engines, steam— 
Total ; 12,600 17,500 + 4,900 
From Great Britain 8,000 14,600 + 6,600 
» United States 2,600 600 — 2,000 
, Germany 1,600 2,200 + 600 
Electric lamps— 
2,100 3,200 + 1,100 
Ditto on Govt. account* ... 60 700 + 640 
Industrial machinery and parts— 
Total ... 130,000 204,000 +74,000 
From United eo ..- 104,000 163,000 +59,000 
India 4,000 2,300 — 1,700 
» Germany... 8,000 13,000 + 5,000 
», United States 5,000 22,000 +17,000 
Ditto on Govt. account... 17,000 12,000* — 5,000 
Pumps and pumping machinery— 
Total ... 12,000 26,000 +14,000 
From United Kingdom ... 7,000 9,800 + 2,800 
» United States ai 2,000 4,800 + 2,800 
» France 11,000 +11,000 
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Minor African Markets. 


The. Electrical Import Trade of Nigeria, the Gold Coast, Tanganyika, 
Sierra Leone, Kenya and Uganda. 


Machinery, not specified, other 
than agricultural— 


From United Kingdom ... 26,000 45,000 
» Germany ... 4,000 1,000 

_ 5, United States 2,000 1,700 
Ditto on Govt. account ... 33,000 31,500 


Imports into Tanganyika. 


Wires and cables, insulated— 


Total a as 1,700 2,600 

From United Kingdom ve 1,500 2,200 

» Germany 150 350 
Electrical goods and apparatus, n.e.s.— 

Total 12,500 

From United Kingdom .. 15,000 9,900 

», Germany ... ve 2,000 2,200 


Telegraph and telephone in- 
struments and apparaius— 


Total 3,900 8,200 

From United Kingdom a 3,800 8,200 

» Germany ... 50 
Electrical machinery— 

Total 3,900 11,000 

From United Kingdom < 500 9,000 

» Germany ... 8,300 1,200 

Steam 

Total sie 2,600 6,400 

From United Kingdom As 1,700 3,400 

» Germany .. an 900 3,000 
Lamps and lanterns— 

Total = ... 14,000 10,000 

From United Kingdom dea 1,500 1,600 

», United States = 3,200 1,300 

,» Germany ... 8,700 6,000 


Imports into Sierra Leone. 


Electrical and telegraphic apparatus— 
Total 21,000 35,000 
From United Kingdom ... 11,000 28,000 
,, U.K. Government... 9,000 6,000 


Industrial machinery— 


Total 1,400 190 

From Kingdom 900 

Government... 180 

Electrical machinery— 


Total 1,700 1,600 

From United Kingdom 400 
» U.K. Government... 1,700 780 
» Germany ... 300 


Imports into Kenya and Uganda. 


Electric wires and cables, insulated— 


Total 3,700 13,000 
From Great Britain... 3,100 12,800 
» Germany ... AS 300 300 
» Belgium ... Be 275 
Ditto on Govt. account* ... 150 3,200 
Electric wires and cables, uninsulated— 
Total .. 8,400 1,500 
From Great Britain 2,400 1,300 
» Belgium. 800 30 
» . Germany .... 100 100 
Electrical goods and n.€.8.— 
Total J 19,000 25,000 
From Great Britain 12,000 21,000 
,» Germany... 1,600 1,500 
» United States 1,800 2,000 
Belgium 3,600 800 
Ditto on Govt. account* ... 9,700* 3,900 
Electrical machinery and parts— 
Total hen 22,000 36,000 
From Great Britain 13,000 25,600 
» Belgium 800 
Sweden 3,000 900 
», United States — 5,000 7,800 
Ditto on Govt. account . 2,000 2,100 


* Mainly from Great Britain. 


1929. 


+15,000 
+19,000 
— 3,000 


300 
— 1,500 


‘eo 


2 


Fig 


1156 
( 
We 
8 D 
mir 
ie 
use 
out 
a + 900 has 
+ 70 min 
| + 200 mel 
re-0 
| tute 
‘a 
— 5,100 A 
+ 200 tric 
for 
com 
the 
te 
the 
180 
situ 
Fi 
The 
Hel 
the 
stre 
: + pow 
incr 
sing 
4 | toa 
191] 
| +14,000 toa 
+17,000 
— 3,000 y. 
— 1,210 290 
% + 18 3 sk 
— 400 still 
met 
= 100 men 
+ 400 
9% 
+ 300 
The 
of t 
+ 9,300 
+ 9,700 
— 2215 
+ 3,050 
— 1,900 
— 1,100 
— 770 ‘ie 
g 


929. 


3,500 
2,100 


283s 


DecEMBER 27, 1929. 


THE ELECTRICAL REVIEW. 


Lead Mining under Helvellyn. 


The reconstruction and extension of the equipment of one of the first metalliferous 


mines to use electricity underground. 


NE of the few remaining lead mines 
O which are still worked in this coun- 
try is that of the Greenside Mining 
Company, near the village of Glenridding, in 


Westmorland. This mine has been worked 
continuously for over a hundred years, and 
is believed to have been the first metalliferous 
mine to adopt the use of electricity under- 
ground. In the opinion of the owners the 
use of electricity has been an important con- 
tributory cause of the mine’s success through- 
out the many vicissitudes which the industry 
has suffered and which have caused many 
mines to close down. The electrical equip- 
ment of the Greenside mine has recently been 
reorganised and extended, and it now consti- 
tutes an excellent example of up-to-date 
methods applied to very old workings. 

As early as 1891 a complete system of elec- 
trical operation was adopted, with a hydro- 
electric power plant consisting of a 100-h.p. 
vortex turbine and a belt-driven 100-kW, 500- 
volt, d.c. generator. The energy was trans- 
mitted to the underground workings and used 
for hoisting, haulage, and for driving air 
compressors and for pumping. Reliability of 
the pumping equipment has always been of 
the utmost importance, as the lower levels of 
the mine are 2,160 ft. from the outcrop, and 
180 ft. below the surface of Ullswater, near 
the south-west end of which the mine is 


situated. 


Fig. 1 is a general view of the mine. 
The ridge behind it is a northern spur of 


Helvellyn. To the right of 
the mine head is seen the 
stream which is used for 
power generation. In 1898 
the d.c. generating plant was 
increased by the addition of a 
single-jet Giikes Pelton wheel 
of 100 h.p., directly coupled 
toa 100-kW generator, but in 
1911 the system was changed 
to a.c. operation, the two d.c. 

nerating sets being replaced 
Vy a double-runner 
twin-jet Gilkes Pelton wheel 
directly coupled to a 200-kW, 
2,200-volt, 3-phase, 50-cycle 
“Metro-Vick”’ alternator. Fig. 
3 shows this plant, which is 
still at work in the old No. 1 
power station. It was supple- 
mented in 1924 by a shaft 
governor-controlled ‘‘ Turgo ”’ 
impulse wheel, directly con- 
nected to a 110-kW alternator. 
The satisfactory performance 
of this unit led the manage- 


The 


months ago. 


installation. 


Fig. 1.—The Greenside Lead Mine under a Spur of Helvellyn. 


ment to adopt the same type 
of wheel and governor for its 
latest power station, which 
has been completed in the 
last few months. The new 
hydraulic plant has therefore 
been supplied by Messrs. Gil- 
bert Gilkes and Gordon, Ltd. 
At the same time the electric 
plant has been completely re- 
organised and _ considerably 
extended, the work being 
carried out by the Metropoli- 
tan-Vickers Electrical Com- 
pany, Ltd. 

The tail water of the old 
Pelton plant, and the water 
used for ore dressing and 
other purposes, is now col- 
lected by a small dam and 
diverted into a headrace 
canal, 4,500 ft. long, to the 
forebay of the new station. A 

ipeline of 2I-in. bore, 1,530 
t. long, conducts the water 
to the power house, fig. 2 


where it supplies two “Turgo” impulse 
wheels, directly connected to alternators of 
10 kW and 250 kW capacity, respectively. 
smaller of these machines is the 
““Turgo’’ wheel referred to above, moved 
from its old site to the present station. The 
larger was ordered last year, and erected some 
Fig. 4 shows the interior of the 
new power house with the two sets in service. 

The technical data of the two units are of 
considerable interest to hydro-electric engi- 
neers, and are given in the table on p. 1159. 

The most striking point is the high specific 
speed of the later set, resulting in marked 
economies, both on the hydraulic and elec- 
trical sides. 

The speed control of the “ Turgo”’ units 
resents another interesting feature of this 
A powerful centrifugal pendu- 
lum is mounted on the water-wheel shaft, 
and its sleeve is directly connected to a deflec- 
tor by links and levers without any servo- 
meter or relay. 
between the jet and the runner at uced 
loads, and there is only allowed to act on 
the runner that portion of the jet which is 
necessary to carry the load. Thus if the load 
on the generator is light, practically all the 
jet is deflected; whereas if full load is 


The deflector is inter 
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Fig. 2.—New Power House, showing Pipe Line. 

- 
Fig. 3.—A Pelton Wheel Alternator Set in the Old Power House. ip 


operated on a 650-volt supply provided by a 
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Fig. 4.—Interior of the New Power House. 


DeceMBER 27, 1929, 


transformer installed beside it, and igs cop. 
trolled by means of a switch pillar of the same 
type as those shown in fig. 7, together with 
a Metro-Vick cam-operated contactor-type 
controller, with resistances, connected in the 
rotor circuit. The equipment includes pro. 
tective gear giving complete  safegnanj 
against such contingencies as ove 
overwind, over-acceleration, or delayed retar. 
dation. 

The pumps are driven by squirrel 
motors operated with  auto-transformer 
starters on a 650-volt supply from trans. 
formers beside them. At the 90-fathom level 
@ new installation has been made consisti 
of a Mackley turbine pump driven at 1, 
r.p.m. by a directly-coupled 55-h.p. motor. 
At the 150-fathom level a new 20-h.p., 79). 
r.p.m. motor has been installed for an exist. 
ing reciprocating pump, with belt driving to 
give the required speed of 295 r.p.m. on the 
pump pinion shaft. Two electrically driven 
air-compressors operate at the in-bye end of 
the Lucy Level drift. One of these is g 
“* Sentinel” compressor driven by an exist- 
ing 110-h.p., 440-volt motor. The other, @ 
Walker compressor, has been equipped with 
a new 120-h.p., 2,000-volt motor with a. liquid- 
type starter, fig. 6. 

Advantage has been taken of the re. 
organisation of the equipment to provide 
electric driving in the workshops, which are 
about 100 yards from the drift mouth. For 
the blacksmith’s shop a 35-h.p., 720-r.p.m., 
squirrel-cage motor has been installed, with 
an auto-transformer 
starter, belt drivi 


required, the deflec- 
tor is moved clear of 
the jet, which then 
impinges directly on 
the runner. The ab- 
sence of relays en- 
ables a far quicker 
action to 
obtained than ‘s 
possible with a ser- 
vometer-type of oil- 
ressure governor. 
ith the whole load 
suddenly thrown off 
the momentary rise 
of speed is less than 
per cent. 
The new and old 
power stations are 
arranged that 


they may be 
in parallel, 
the synchronising 


equipment previ- 
ously used for the 
two sets in No. 1 
power station being 
now installed in the 
new power station 
for that purpose. 
Alternatively, either 
station may feed the 
system at times of 
light load. The sup- 
ply from the new 
station to the point ‘ : 
of junction with the No. 1 station supply line 
at the drift mouth of the Lucy Level, a dis- 
tance of about 2,000 yards, is by means of 
a new overhead line mounted on wood poles. 
The supply to the underground workings is 
thence taken along the drift to a high-pressure 
distribution board 1,560 yards in-bye, fig. 7, 
consisting of three Metro-Vick draw-out type 
pillars, two pillars controlling lines to motors 
driving compressors, and one pillar con- 
trolling a line to the electric winders and 
the pumps. 

The ore is brought up from the workings 
by two electric winders as shown in fig. 8. 
Murray’s winder ”’ lifts the ore from the 
lowest workings, 360 ft. above sea-level, to a 
point 720 ft. above sea level. ‘‘ Smith’s 
winder ’’ then lifts it from this level a further 
540 ft. to the Lucy Level, where it is taken 
up the drift by an electric locomotive. "a 
5 shows the lower winder, which has a 65- 
h.p. Metro-Vick induction motor driving the 

through double-reduction gearing with 
a shock-absorbing coupling. The upper 
winder is similar in arrangement, but has a 
50-h.p. motor. The mechanical equipment of 
both winders is the original equipment used 
with the d.c. motor drives, which have now 
been superseded. Each induction motor is 


on to shafting, an 
for the joiner’s shop 
a 20-h.p., 720-r.p.m. 
motor of the same 
type similarly 
arranged. The sup- 
ply for these ms- 
chines is tapped off 
the 2,200-volt over- 
head line and trans- 
formed down to 440 
volts. Provision has 
also been made for 
electric lighting, 
both at the mine 
head and in_ the 
mine, the supply for 
this purpose being 
given at 110 volts by 
a number of sma 
transformers _In- 
stalled at convenient 
places on the sys- 
tem. 

The momentary 
rise in speed of less 
than two per cent. 
by the “ Turgo’ 
units represents 4 
creditable  achieve- 
ment, considering 
that no _ flywheel 


is used on either 


Fig. 5.—Underground Winder Equipment. set, and that no 


flywheel effect is 


i 
, 
. 
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that 
thai 
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Fig. 6.—The New Air-Compressor Plant. 
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upwards of 150 ‘‘ Turgo’’ sets have already been installed 


provided by the rotors of the alternators beyond what is 
and are at work, and it is satisfactory that in a field in which 


ry for their ordinary electrical and mechanical design. 
The buckets of the ‘‘ Turgo’’ wheel are shrouded at their 


Fig. 7.—H.P. Distribution Board Underground. 


outer periphery, so that they guide the water more accurately 
in its passage through the wheel than is the case when 
unshrouded buckets are used. It is interesting to note that 


Technical Data of ‘‘ Turgo ’’ Units. 


Elec. output B.H.P. of Speed Working head Date of 
of alternator. waterwheel. r.p.m,. in feet. manufacture 
110 kw 170 750 430 1924 
250 kW 370 1,000 430 1928 

No. 1 POWER HOUSE 
| 
4 


WILLIE’S GHAFT 


O COMPRESSORS 


WINDER 


JOINER'S 
SHOP 


cece 


SMITH'S SHAFT 


BLACKSMITH'S 
SHOP 


90-FATHOM 
LEVEL 


NEW POWER HOUSE 


Fig. 8.—Lay-out of Reorganised Electrical System. 


OF 


many enginers and others regard the Continent as being pre- 
eminent, this new design has been developed entirely by a 
British firm. 


Electrical Accidents in Mines. 


Extracts from the Report of H.M. Electrical Inspector of Mines for the Year 1928. 


HE annual report of H.M. Electrical Inspector of Mines, 
Mr. J. A. Bernard Horsley, for the year 1928 is now 
available (H.M. Stationery Office, price 6d. net), and 
the following is a summary of its principal features. The 
number of mines at work during the year was 2,539 (322 less 
than in 1927). Electricity was used in 1,467 of them (61 less 
than in 1927). The horse-power of motors installed was, never- 
theless, increased both above and below ground by 38,209 to 
1,722,332, of which 824,672 h.p. was located above and 897,660 
h.p. below ground. The h.p. of a.c. motors (all on 3-phase 
systems and mostly of the squirrel-cage type) represented 80.9 
per cent. of the total. 


Fatal Accidents Due to Electricity. 


. There were 15 fatal accidents attributable either directly or 
indirectly to the use of electricity, involving the loss of 19 lives 
and injury to 15 other persons. All of these fatal accidents 
Occurred at collieries; three upon the surface works and twelve 
below ground. Ten of the accidents resulted in ten deaths 

y electric shock and minor injury to six persons, five in one 
accident. In another accident, death followed severe burns 
y the electric arc. 

There were four instances of the ignition of firedamp, 
oa in the death of eight persons and injury to nine 

rs. 

In three of the accidents from electric shock experienced 
electricians lost their lives while carrying out work in connec- 
tion with main switchboards at high voltage; the work would 
Not have involved any danger if suitable preliminary pre- 
cautions had been taken. Preliminary earthing is a legal 
Tequirement, and this was pointed out in Mines Department 

ular No. 23 published in 1927. In that circular a method 
Was suggested, whereby the circuit could be earthed without 
tisk to the operatoor. This suggestion, however, appears to 
ve received little attention, except from manufacturers of 
Switchgear. 
The following cases have been selected from the report :— 


Plymouth Colliery, Derby.—An electrician had found a loose 
outgoing cable connection in a 3-way link disconnecting box 
and this he proceeded to tighten, with a pair of pliers, after 
withdrawing the links for the incoming cable. e system 
was 3-phase at 520 volts with the neutral point earthed, so that 
the single-phase ‘‘ shock ’’ pressure was approximately 300 
volts. Where such disconnecting boxes are used, the organisa- 
tion should be directed to ensuring that they are not opened 
while the pressure is on. 

Cambois Colliery, Northumberland.—A timberer was getting 
up floor to make height on a longwall face, cut by an 
electrically driven coal-cutting machine, when he struck the 
live trailing cable with his pick, making contact with one 
conductor, and received a shock that proved fatal. The system 
was 3-phase at 600 volts the neutral point being earthed, so 
that the single phase ‘“‘ shock ’’ pressure was approximately 
350 volts. 

Motherwell Colliery, Lanark.—A conveyor man while at 
work with others moving a shaker conveyor forward on @ 
machine-cut face, was killed by electric shock from a wire rope 
that he was pulling which became charged electrically, because 
some broken strands had pierced the sheathing of a trailing 
cable, thus making contact with one of the live conductors 
therein. The surplus cable had been coiled down on top of 
the wire rope, and when the frayed end of the rope reached 
the cable one or more of the sharp broken strands entered 
the cable, with the result that the cable and many of the 
conveyor pans became live. Five men besides deceased received 
severe shocks. The electrical system was 3-phase at 440 volts 
and the neutral point was earthed. The trailing cable was of 
the usual type and appeared to be in good working condition. 
This is another of the accidents due to conveyor shifting 
while coal cutting is in progress. It would be possible to 
reduce the risk by using a trailing cable of the type described 
generically by the term “ ferflex,’’ in which there is an earthed 
metal screen, or light armour, surrounding the live conductors, 
but a more direct remedy lies to hand in prohibiting simul- 
taneous pan shifting and coal cutting. 
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Dewshill Colliery, Lanark.—A hole-borer, while preparing to 
use a small portable electric drill, received a foe 9 either 
from the metal-work of a small transformer or from an exposed 
end of some temporary connections thereto, which proved fatal. 
The drill motor was designed for 125 volts 3-phase current, 
which was furnished by a small transformer reducing from 
500 volts. The transformer tank carried a 500-volt 3-pole fuse- 
switch, with a gland for an incoming armoured cable, and 
there was also an earthing terminal on the transformer. 

Deceased, in the absence of an electrician, proceeded to 
remake a temporary connection to the plug, and it may have 
connected the earthing wire to one of the three live contact 
tubes in the plug. The effect would have been, the transformer 
tank being more or less insulated, to make the tank and the 
switch case mounted thereon “‘live,’’ so that if deceased 
touched either of these parts, after switching on at the gate- 
end, he would receive a serious shock. It is possible, of course,, 
that he touched the bare ends of the temporary wires. Apart 
from the lack of effective supervision the manner of making 
the temporary connection was unworkmanlike. A trailing 
cable could have been connected directly to the transformer 
aoe with a plug at the other end to connect to the gate-end 
switch. 

Bargoed Steam Coal Colliery, Monmouth.—An assistant elec- 
trician while cleaning and adjusting parts of a truck type 
switch panel, one of a number forming a main switchboard, 
appears to have slipped backwards into the cubicle from which 
it had been withdrawn and so to have come into contact 
accidentally with live parts which must have caused _ instant 
death. The system was 38-phase at 3,300 volts, and deceased 
appears to have made contact with more than one phase 

A mechanical interlock to prevent withdrawal of the truck 
unless the isolating switches, or the floor below were open, was 
defective. The isolators were operated by rods and bevel and 
chain gearing, but this gear was also defective. 

There was an order that work should not be begun upon 
the switchgear unless the corresponding isolator was open, but 
evidently no effective supervision. General Regulation 131 (g) 
requires that conductors before they are handled, and also 
adjacent conductors if there is any danger therefrom, as there 
was in this case, shall be discharged by earthing them. 

This Regulation is specific and the need for structural altera- 
tions must be faced where such are necessary to enable the 
operatives to comply with this statutory requirement. 

Grimthorpe Colliery, Yorkshire —An assistant electrician, 
while cleaning insulators in a transformer chamber above 
ground, came into contact with, or induced a discharge from, 
the live terminals of an- unrelated circuit housed in the same 
chamber and died from the effects of burns the next day. 

The system was 3-phase at 23,000 volts, with the neutral 
point earthed. 

The electrical apparatus involved comprised a modern switch- 
board of the cubicle type and in the rear thereof three 
chambers, each housing one large single-phase transformer, 
reducing the pressure from 23,000 to 3,300 volts for local use. 
Bare copper rod passing through the back wall connected the 
transformer terminals to the corresponding switchgear. One 
of the transformer chambers was also used to house thé cable 
end, and the bare rod connections therefrom, of a circuit 
which supplied an electric winder at an adjacent pit. There 
were, therefore, two separate switches and sets of isolators 
which it would have been necessary to operate before the 
transformer chambers could be entered in safety. When de- 
ceased entered the third chamber and got upon the top of the 
transformer he was within easy reach of the bare rod con- 
nections to the winder cable, which were alive, and in some 
way an arcing discharge was brought about between one of 
the live rods and one of the isolated rods over a distance of 
approximately 20 in. There was evidence that the discharge 
had passed over one of the transformer insulators to the metal 
case. There was, apparently, a single-phase fault to earth 
and no circuit-breakers were tripped automatically. For the 
purpose of discharging the bare conductors a length of iron 
pipe was provided. There was no constructional provision 
in the switchgear to enable the transformer circuits or the 
winder circuit to be earthed as a preliminary to work upon 
them, and it was left to the discretion of the workmen to 
take any necessary precautions. 

Backworth Maude Colliery, Northumberland.—A pan shifter 
was moving a shaker conveyor at the coal face while the coal- 
cutting machine was flitting along the face. They were actually 
sliding a section of the conveyor pan, which was upside down, 
diagonally across the live trailing cable when the right-angled 
sharp edges of the pan cut through the rubber sheath and 
insulation of the cable and made electrical contact with the 
live conductors. 

Deceased fell upon the pan and succumbed, although he 
appeared to breathe heavily for a short time after 10 minutes 
and again 40 minutes later. ; 

The electrical system was 3-phase at 650 volts, with the 
neutral point earthed. 

Accidents of this type could be avoided either by arranging 
for effective supervision or, failing that, by prohibiting con- 
veyor shifting while the coal cutting machine is at work. 


Dewshill Colliery, Lanark.—A brusher had been assisting 
to clear coal from the face remaining over from the previous 
shift. An electrically-driven gate-end loader had been used. 
After the coal was all removed a Sylvester was attached to 
the loader to pull it back out of the way for brushing. There 
was an unarmoured flexible cable lying on the ground which 
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carried the current to the loader, and when the machi 

been withdrawn about 14 ft. one of the wheels pannel an 
this cable, which had not been switched off, cutting into a live 
conductor, with the result that the Sylvester and the Tails 
became live, the place being very wet. The electrical system 
was 3-phase at 550 volts, the neutral point being earthed 
be earthing system appeared to be in order, but no fuses were 

own. 

Fauldhead Colliery, Dumfries—A miner, while pushing 
steel tub, ran over an unarmoured flexible cable that had been 
suspended across the track on nails driven into the head of 
@ prop on each side of the track, with the result that the 
sheath and insulation were split and the tub or the mails 
or both, became ‘“ live.” ‘ 

The cable was very insecurely held over the track and it 
had not been fastened in any way to the nails 

The electrical system was 3-phase at 500 volts 
neutral point was not earthed. 

Glencraig Colliery, Fife-——An explosion occurred on starting 
a motor on a longwall face, which was cut by an electrically 
driven chain type coal-cutting machine. Seven men were 
burned, two of whom succumbed. 

There was no difficulty in accounting for the ignition of 
damp, for the enclosure of the electrical parts of the conl-culeiy 
machine was seriously defective. The motor was worked by 
direct current at 500 volts, on the concentric system, the 
components material to the issue being the plug, the starting 
switch, and the commutator. The plug and socket coupli 
of cylindrical pattern was not intrinsically defective, but it 
was indifferently attached to a bracket on the machine frame 
and was connected to the starting switch by a short length of 
cab tire sheath flexible cable, which passed through an un- 
bushed hole in the 4-inch ,wall of the switch box, leaving an 
annular gap ranging from a minimum of 5/16 in., with the 
cable central, to a maximum of § in. with the cable touching 
one side of the hole. The original design included a bush for 
this opening. The door of the switch box consisted of a 3-inch 
steel plate secured by 23 countersunk screws against a sheet of 
asbestos composition about 3 in. thick, which was broken away 
at a number of places, leaving openings into the switch box. 
Moreover, several of the screws were loose or ill-fitting. 
Similar defects in the fixing screws, and also the omission of 
screws, were observed in other cover plates enclosing, for 
example, the commutator and the bearing chamber, which was 
in communication with both the switch box and the commn- 
tator. The most extraordinary opening, however, was one 
that was not contemplated as a possible hazard by the designer. 
Owing to incorrect lacing of the haulage chain, two slots had 
been cut by the friction of the chain into the cheeks of the 
end frame of the machine. One of these opened a way into 
the switch box. Instead of passing the chain round the idler 
pulley it had been laced directly from the leading pulley to 
the driving pulley so that it bore hard upon the projecting 
parts of the frame. This machine had been subjected to an 
elaborate mechanical overhaul. The condition in which the 
enclosure of electrical parts had been left, after this overhaul, 
is only explicable upon the assumption that those responsible 
did not realise that the machine was to be used where firedamp 
might accumulate in dangerous quantity. 

Auchengeich Colliery, Lanark.—An explosion occurred in 8 
dummy road opening on to a point near the middle of a 
200-yard longwall face worked with electrically driven coal- 
cutting machines and belt conveyors, whereby one man was 
killed outright, suffering fracture of the skull, and two others 
were injured. 

The trailing cable for the machine was carried along the face 
and down the dummy road, about 40 ft., to a gate-end switch 
and fuse box. 

It was found that a fall of roof and side had taken place 
near the brushing at the end of the dummy road upon the 
trailing cable, which had drawn the plug out of the switch box. 

Although the machine men aver that the machine was not 
cutting at the time of the explosion, no other cause could 
be found than electricity, and it is assumed that a spark or 
arc at the plug, when it was withdrawn from the socket while 
carrying load current, ignited an accumulation of firedamp m 
the dummy road. The circuit was 3-phase at 500 volts. 

There were two mechanical interlocks between the plug and 
the switch box. One consisted of a vertical spring-borne pin 
engaging with a recess in the face of the plug when depressed 
by closing the lid of the fuse box compartment. This inter- 
lock was effective, provided the plug was inserted fully. When 
examined im situ it was not found possible to insert the plug 
sufficiently far to engage the interlock. 

The other interlock, a horizontal spring-borne rod, ws 
designed to prevent the switch from being turned on except 
when the plug was fully inserted into the socket. This inter- 
lock was inoperative owing to a rusted bearing, so that 
defect here contributed to the failure to observe or remedy the 
defect in the other interlock. There was also an inter! 
between switch and cover of this box which was broken. 

The armoured roadway cable was brought into this gate-end 
box through an open gland, i.e., there was no bushing 
the cable dividing box was not sealed with insulating com- 

nd, so that there was a ready opening for the entry 0 
redamp and for the passage of flame. In consequence 


explosion compressed air was substituted for electricity in this 
(To be concluded.) 


section. 
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The Heat Pump. 


A suggested Economical Method of Producing Low-grade Heat from Electricity. 


By T. G. N. HALDANE, M.A., A.M.I.E.E. 


(Extracts from a paper read before the INSTITUTION OF ELECTRICAL. ENGINEERS.) 


conversion of the heat energy of coal into electrical 
energy is effected under the best possible conditions, 
the highest thermal efficiencies at present attained do not 
exceed about 25 per cent., and in consequence the cost per 
British thermal unit of electrical energy produced from fuel 
is generally high, compared with those of coal and, in most 
cases, of gas. For many purposes this high cost does not pre- 
yent the direct use of electricity as a heating agent, but when 
heat has to be supplied at ordinary temperatures and in large 
quantities, and extreme exactitude of regulation or ease of 
operation is not essential, it is much more difficult to justify 
its use. To a large extent this difficulty has been met by the 
cheap supply of electricity during off-peak periods at the bare 
operating cost, but unless coal can be obtained at a much 
cheaper price by the power station than by the consumer, ¢.g., 
when low-grade coal can be used by the power station but not 
by the consumer, the economic difficulties are apt to be con- 
siderable. When coal is consumed in hot-water boilers the 
reentage generally does not exceed the 25 per cent. apply- 
ing to electrical energy. In the case of gas the overall effi- 
ciency of heat supplied is about 50 to 65 per cent. — 
Because of these facts many people are of the opinion that 
electrical energy can never be used economically for produc- 
ing large quantities of heat under ordinary conditions. That 
opinion is, of course, based on the assumption that the con- 
sumption of 1 kWh can at the best produce about 3,400 
B.th.u. It may therefore surprise many electrical engineers 
to learn that this assumption is by no, means justified. It is, 
in fact, possible to produce a very much larger number of 
B.th.u. by the consumption of this amount of electrical energy, 
provided it is converted first into mechanical energy and then 
used on the Carnot principle to pump heat from a low to a 
higher temperature. If we imagine a perfect reversible heat 
engine operating by taking heat from a source at a high tem- 
perature T, and rejecting it at a lower temperature T,, so 
producing mechanical energy, the efficiency, i.e., the ratio of 
the mechanical work produced to the mechanical equivalent 
of the heat taken in, 1s (T,—T,)/T,. Carnot showed that this 
is the greatest possible efficiency of any type of heat engine 
working between these temperature limits. If we imagine the 
Carnot engine reversed (supplied with mechanical energy and 
made to pump heat from a low to a higher temperature) the 
heating efficiency* is T,/(T,—T,); therefore if (T,—T,) be small, 
compared with T,, a small amount of mechanical work sup- 
plied will allow a very much larger amount of heat to be 
pumped from the one source to the other. In practice the 
source of the low-temperature heat T, would normally be the 
unlimited heat of the surroundings. 
_ If heat is delivered at 100 deg. F. (560 deg. abs.) and taken 
in from the atmosphere at 40 deg. F. (500 deg. abs.) the effi- 
ciency is 9.33, i.e., 560/(560—500). That is to say, for every 
B.th.u. of electrical energy put into the heat pump, 9.33 B.th.u. 
will be delivered at a temperature of 100 deg. F., and as each 
B.th.u. of electrical energy may have required the consump- 
tion of some 5 B.th.u. at the power station, the remarkable 
fact is revealed that it is at least theoretically possible for 
the consumer of the electrical energy panes at the generat- 
ing station to obtain very considerably more heat than was 
required to produce the electrical energy which he consumes. 
In other words, there is economy in fuel consumption, as com- 
pared with direct conversion, if the fuel is first consumed 
m @ power station, converted into electrical energy, and then 
used to produce heat by means of a heat pump. In the above 
example the economy is (9.33—5)/9.33=46.5 per cent., but it 
only exists if the heat required is comparatively low-grade, 
1.e., low-temperature heat. The economy becomes greater as 
@ temperature range is decreased, and reaches a very high 
value indeed when the range of temperature through which 


| Deen in the most efficient power stations wherein the 


the heat is to be pumped is only a few degrees. The general “ 


weg of the above process was first pointed out by Lord 
elvin in 1852, and a description will be found in his “ Col- 
lected Papers,”’ Vol. 1, p. 515. 

The reversible heat engine has so far been treated simply 


*The term “heating efficiency,” as applied to the heat 
pump, denotes the ratio, measured in hundreds per cent. of 
the heat produced to the heat equivalent of the electrical energy 
Supplied. Although this is not the true efficiency from a 
thermodynamic point of view, it is the efficiency from the 
standpoint of this paper, i.e., the production of heat by the 
consumption of electrical energy. 


as a heat pump, the most familiar type of which is the 
refrigerator ; its primary object is the production of cold rather 
than heat, but the two operations are complementary. The 
process of producing cold is simply that of pumping heat from 
a relatively cold to a relatively hot source, particular attention 
being paid to the prevention of leakage of heat into the cold 
source, whereas no attempt is made to prevent the escape of 
heat from the hot source. If treated as a heat pump in which 
the primary product is the heat rejected to the hot source, the 
order of importance would be reversed and every opportunity 
would be given for the leakage of heat into the cold source 
and every precaution taken to prevent leakage of heat from 
the hot source. Apart from this and minor differences in the 
temperature ranges over which the plant would work, a 
refrigerator is precisely the type of heat pump which, for the 
purposes of this paper, it is desired to consider. 

The author shows both from theoretical considerations and 
from practical tests on refrigerating plant that, when heat at 
a comparatively low temperature is required, heating efficien- 
cies of the order of from 300 to 500 per cent. or even more 
may be obtained. 

The application of this principle to the heating of buildings 
and for such purposes as the heating of public baths is dis- 
cussed, and estimated figures for a public-bath installation 
are given. The paper concludes with a description of experi- 
meuts the author has been carrying out dring the past two 
years, which have demonstrated the soundness of the general 
principles on which the heat pump is based. 

The system can be applied most favourably for central heat- 
ing when (a) the heating system in the building is designed 
to operate at a comparatively low temperature, e.g., panel 
heating; (b) plenty of water is available for the evaporator, 
€.g., near a river or canal; an alternative to (b) would be the 
use of an air-heated evaporator, but its size and cost would, 
in general, be considerably greater. 

An alternative method would be to supply heat directly to 
air blown into the building through a series of ducts. The 
air would be heated by passing over the hot condenser coils 
and the exhaust air would be sucked out by a fan and passed 
over the evaporator coils, where it would give up its heat 
before being passed out of the building. With this system it 
would probably be possible to work at lower temperatures 
than those assumed for the panel-heating hot-water system, 
with a corresponding gain in heating efficiency. Cross con- 
nections would enable the system to be reversed and the build- 
ing cooled in hot weather, which could be effected more easily 
with the air-duct system suggested. Although in this country 
the periods during which it might be desirable to cool a build- 
ing are comparatively short, there is no doubt that the possi- 
bility of such cooling would be a valuable asset. Any refrigera- 
tion which might be required if, for instance, the building 
were a large hotel all be supplied very simply. When 
comparing the heat pump with other methods allowance should 
be made for the possibility of combining the production of 
ice on a commercial scale, which would admit of very profit- 
able use being made of the plant during the summer, when 
the more usual forms of heating apparatus are lying idle. In 
this way a large proportion of the capital charges of the in- 


_ stallation might be paid. 


The modern panel-heating system is ponery adapted for 
applying the heat pump to the central heating of buildings 

ause it can be operated at a considerably lower temperature 
than that of the ordinary radiator system; it can, in fact, be 
operated with water supplied at temperatures between 110 
and 120 deg. F., or possibly, with an increased amount of 
panel piping at temperatures even lower than this. It would 
not be difficult to avoid running the plant during the worst 
hour of peak load, so obtaining power at a comparatively low 
cost. With a heat pump the cost per 3,400 B.th.u. would 
be considerably less than the cost of a unit of electricity 
taken during off-peak hours. If, for instance, the cost of 
electricity taken during off-peak hours for a thermal-storage 
system were 0.25d. per unit and the correspending cost of the 
heat-pump plant 0.5d. per unit, the cost of 3,412 B.th.u. su 
plied by the heat pump would be between 0.167d. and 0.1954. 
a reduction of from 30 to 50 per cent. 

An ideal application is to the heating of swimming baths, 
normally at a temperature of between 70 and 80 deg. F.; not 
only would an extremely high heating efficiency be obtained, 
but also an ordinary type of refrigerating plant could be used 
with practically no modifications. In the case of-one of the 
large London public baths, when allowance is made for 
installation of 150 kW of stand-by immersion heaters and 
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that water, which would otherwise 
are as follows :— 


Coal-fired Electric 
Total capital cost £1,900 £2,700 
Total annual charge 1,822 1,290 


The net annual saving (after allowing for capital charges) 
amounts to £532 per annum, or approximately 30 per cent. 
of the total annual cost of a coal-fired system. 

As part of the experiments which the author has made 
@ small heat pump was installed in his home in Scotland and 
was used for domestic purposes. The compressor employed 
is small ammonia machine manufactured for 
refrigerating purposes and electric power (unfortunately some- 
what limited in amount) is obtained from a hydro-electric in- 
stallation, which also supplies the cooking and lighting require- 
ments of the house and power and lighting on two neigh- 
bouring farms. During the winter the plant has been used 
both to supply domestic hot water and for central gene 
during the summer it has been run only at night to supply 
hot water for domestic purposes, and also to make ice. e 
latter is formed in the evaporator tank, on the surface of 
the coils immersed therein. 


the waste water from the slipper baths is passed through the 
heat-pump evaporator, thus ee the bulk of the heat in 
e lost, comparative figures 
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One of the main objects in installing this experimenta] 
plant was to obtain information about the general convenience 
of operation of such apparatus, and in many respects the ip. 
formation obtained on these points has been of more in 
than the data relating to operating efficiency. Generally speak. 
ing, the author’s experience is that the plant is extremely 
simple to operate and requires very little attention. (Com. 
pared with any coal-fired central-heating apparatus, the heat 
pump has the very great advantage that it can be started in 
a few seconds, and can be shut down by the operation of an 
ordinary electric light switch. The adjustment of the expan. 
sion valve was the only operation involving some care, whi 
has been obviated by means of an automatic valve which keeps 
the pressure in the evaporator constant at any required value, 

In conclusion, the author does not suggest that the hest 
pump is always the most economical method of heating build- 
ings. The object of the paper is to draw attention to its possi- 
bilities in order that, when conditions are favourable, this 
method of utilising electrical energy for heating may be used, 
It is probable that the heating of swimming baths is the most 
suitable field for the immediate application of the system. 

The author acknowledges his indebtedness to Mr. L. Chew, 
of Messrs. L. Sterne and Co., without whose co-operation the 
experimental work could not have been carried out. 


Electricity Supply in Russia. 


Power station construction progress and an indication of the tota capacity 
available in the Soviet Union of Republics.* 


N the absence of precise details it is not easy to form an 
exact idea of the progress which is being made in the 
electricity supply industry in Soviet Russia. However, 

in a recent issue of ‘“‘ E.T.Z.’’ (Berlin), Herr G. Dettmar, 
who iately spent five months in the country at the invitation 
of the Soviet Government, during which time he claims to 
have had opportunities of visiting the majority of the large 
power stations in the country, gives some information about 
the present position. 

The author points out that, owing to the various com- 
missions through whose hands they have to pass, considerable 
time elapses between the drawing up of plans for power 
stations and their actual construction and completion. First, 
there is the Glavelectro, the higher division of electricity, 
which is responsible for the drawing up of plans and their 
subsequent execution. All projects have next to be sub- 
mitted to the Z.E.S., or central electrical committee, and 
then to the Gosplan, the commission which is concerned with 
the study of the general plan of Soviet Russian developments. 
Finally, all schemes are submitted to the Council of National 
Defence, the final decision being taken by the W.S.N.Ch., 
or the superior economic council. 

Electricity supply stations are divided into three classes: 
(1) plant which is of interest to the whole Soviet Union; 
(2) stations which affect one or other of the various Republics 
of the Union; and (3) communal power stations. Of the 
first class there are twelve installations in operation, and ten 
in course of construction, while plans for a further twelve 
stations are included in the next five-year programme. Among 
the difficulties that have to be dealt with are the great 
distance the power has to be transmitted, the low density 
of population, and the fact that in many cases houses, &c., 
have to be built to form a village, or small town, near the 
site of the projected station. geographical distribution 
of fuel supplies is, moreover, not very convenient. Perhaps 
the greatest difficulty in the carrying through of projected plant 
is the lack of the necessary capital. itherto, the Soviet 
Government authorities have refused to grant concessions to 
private und ings for the construction and working of 

wer stations, but, owing to the lack of financial resources, 
it has recently modified its policy to the extent that con- 
cessions may be granted in respect of eleven of the pro- 
jected national installations. 

From a total of 328,000 kW in 1913, the total capacity of 
the electricity generating stations in Russia incre to 
702,000 kW in 1926, while at the beginning of October, 1928, 
there were eighteen large stations with a capacity of 522,00 
kW and 642 small sets of plant totalling 320,000 kW in 
operation in the country. Petroleum is used as fuel in the 
majority of the power stations (34 per cent.), peat following 
with 24 per cent., coal 23 per cent., 13 per cent hydo-electric, 
and 6 per cent of a mixed character. Special attention is 


* See also Exec. Rev., December 13th, 1929, pp. 1081 and 1040. 
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being devoted to the utilisation of peat for steam-raising 
purposes. 

_ Herr Dettmar next deals with the electricity supply position 
in the various industrial districts. In the Moscow area there 
are four separate distribution systems, which will be retain 
until the completion of 30-, 50-, and 115-kV transmission lines 
which are in progress, and a projected 220-kV line. The city 
of Moscow, which has two million inhabitants, is supplied by 
the Union of Electrical Works, an undertaking comprising 
five stations with a total capacity of 255,000 kW, which is 
to be increased to 500,000 kW in 1931-32. A 300,000-kW 
station, to provide additional supplies for Moscow, is also to 
be erected near Bobriki, nearly 140 miles away. 

_ In the Volga industrial area there are several new stations, 
including those at Nijni Novgorod, Jaroslaw, and Ivano- 
Wosnesensk. The Leningrad district is at present supplied by 
six stations, of which two are new, two old ones have recent 
been modernised, and two are eventually to be su ded. 
The total capacity is at present 167,000 kW, but is to be 
increased to 260,000 kW during 1931-32. 

In the Ukraine district, which includes the Don ola 
area, there are 35 power stations with a capacity of 228, 
kW, which is to be increased to 300,000 kW by 1931-32. In 
Caucasia, which is well situated as regards petroleum and gas 
supplies, as well as water power, two large generating stations 
are in operation, six in course of construction, and five are 


jected. 

In the Ural area, which is rich in minerals of all kinds, two 
large power stations, one using coal and one peat, are 
work and one in process of erection. In Siberia and Central 
Asia, while large sources of water power are available, the 
relatively small population is not favourable to its early devel- 
opment. The construction of four generating stations 1s, how- 
ever, contemplated. 

In addition to those mentioned above, there are over 600 
small power stations in the country, as well as about 900 
small sets of plants in agricultural districts, where the 
of generation is somewhat high. ’ 

The Soviet Government authorities are now devoting con- 
siderable attention to the rational and economical use 
fuel. Only those industrial establishments which cannot take 


’ their supplies from the State-operated stations are allow 


to establish their own plant, subject to the condition that the 
fuel is rationally used. Counting only plant of over 500 kW, 
authority has been given to 125, with a total capacity 
about 700,000 kW. More than half of those stations are 
producing, or will produce when completed, not only electric 
es, but will also supply steam for heating and hot water 
or public use. 

It is interesting to note the increasing use of high-pressure 
steam in Soviet Russia. There are 37 installations working s 
pressures of from 495 to 568 Ib. per sq. in., and one, the Tege 
soap factory, is operating at 850 Ib. per sq. in. 

inally, it may be mentioned that, according to the present 
lans, the electric power production capacity of Russia , 
y 1933, amount to 2,650,000 kW 
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Naval Radio-telegraphy. 


An Account of the Development of Apparatus for Naval Communication at Sea. 


By G. SHEARING, B.Sc. M.I.E.E., and Capt. J. W. S. DORLING, R.N., M.LE.E. 


(Extracts from a paper read before the WireLEss SEcTION of the INsTITUTION OF ELECTRICAL ENGINEERS.) 


HILST spark and arc systems were mainly employed 
W by ships at sea during the 1914-18 European war, 
to-day, except for special emergency purposes, spark 
transmitters are becoming obsolete and arc transmitters have 
been almost entirely replaced by valve transmitters in all types 
of ships, and now single valves are in use at sea which are 
capable of dissipating 8-10 kW at their anodes under oscillatory 
conditions. The high-power sets developed up to 1923 were 
long-wave transmitters for long-range working, but during this 
year long-range experiments at sea at frequencies above 3,000 
kilocycles per second (100 m.) were commenced. Regular ser- 
vice routines employing short waves between England and 
naval ships and shore stations overseas have been in operation 
since 1926. 

Apart from the direct application of wireless telegraphy to 
communication, the apparatus developed by H.M. Signal School 
at Portsmouth for distant control by the use of wireless signals 
of target ships is well known. 

The requirements to be filled by a naval wireless telegraph 
system are that it must link up the ships of far-flung squadrons 
with their own commander-in-chief and with the Admiralty. 
The backbone consists of a series of naval shore stations situated 
in various British possessions throughout the world, in most 
cases forming a continuous chain of communication. All ships, 
down to destroyers, also use special low-power sets for fire 
control. The requirements of a naval wireless system are many 
and varied, and the overall efficiency of the Navy must depend 
largely on the efficiency of its wireless communications. 


Typical office arrangements, apparatus design, and sea-going 
requirements are described and illustrated diagrammatically. 
Power is obtained from the ship’s ring main through motor- 
generators, which are remote automatically-controlled, the auto- 
starters employed being so designed that they do not ‘* throw 
of” under the normal vibration of the ship or shock from 
gun fire. The safety inter-lock circuits embrace the air blowers 
or valve cooling. 

The types of telegraph transmitting circuit used are not 
discussed. The later designs employ master-oscillator types of 
— circuits, the frequencies in certain cases (for the 
shorter waves) being stabilised by quartz-crystal control. The 
introduction of short-waves has modified the requirements very 
considerably. Their a. for long-range working at 

ances from a few hun miles up to world-wide 
ranges during certain portions of the 24 hours of each day 
are well known, and it has been necessary to arrange for the 
fitting of attachments to existing longer-wave sets capable of 
transmiting on a band of waves covering 4,300 to 21,500 
kilocycles per second (70 to 14 m.). 

The control stages are designed for operation on either long 
or short waves, and the main stage for short-wave operation 
comprises a high-frequency double-acting system of two valves 
which are neutrodyned to avoid retroaction; for long-wave 
working the valves are used in parallel. Signalling is obtained 
by grid-potential control. Switching arrangements are provided 
whereby the change from long-wave to short-wave working 
can be effected. 


For shore station short-wave transmitters used for point-to- 
point working, quartz-crystal controlled transmitters are em- 
ployed for frequencies of the order of 7,500 to 10,000 kilocycles 
per sec. (40 to 30 m.). In certain cases, frequency-doubler 
circuits are employed for transmission on the coresponding 
band of 15,000 to 20,000 kilocycles per sec. (20 to 15 m.), so 
that one crystal controls transmission on_ the two waves; the 
amplifier circuits are of high-frequency double-acting design, 
the third harmonic of the crystal frequency being selected and 
amplified. Automatic signalling is provided for by grid- 
potential control of one of the lower power stages, using a 
Creed relay. In the case of all naval ship transmitters, the 
circuit design is such that no spacing wave is transmitted 
ship transmitter have arrangements for listening- 

rough. 

The assembly and design of the components are a compromise 

een electrical and mechanical requirements, as the shock 
of gun fire causes the decks and bulkheads of the wireless 
telegraph offices in some ships to by as much as } in. 


The fact that the main wireless telegraph office is usually situ- 
ated below the main armoured deck has necessitated the fitting 
of special trunks whereby the high-frequency energy may be 

livered to the main aerial with minimum loss and without 


danger to personnel. The trunk itself is of steel, in some cases 


copper-lined; recently a porcelain bowl-shaped insulator has 
been used with suitable fittings for securing it to the lower 
deck casting. The upper casting and the central cylindrical 
conductor are at the aerial high-frequency potential, the lining 
being an anti-brushing shield of spun copper fitted through 
the hole in the deck. The aerial feeder inside the trunk is 
a copper tube of about 2 in. diameter. The insulator itself is 
not of sufficient strength to withstand considerable pressure’in 
an upright direction, and for this reason the steel trunk 
itself is designed to be a watertight structure. Two types of 
aerials have n employed, either: (i) sausage aerials having 
two or more legs, each comprising 10 wires on circular spreaders 
at about 1 ft. diameter, or (ii) flat roof aerials of about 6 or 8 
single wires in parallel, arranged along yards of 30 to 40 ft. 
in length. There is very little difference in the communication, 
and the chief advantages of the flat roof over the circular- 
spreader type are the reduction of strain on the masts for a 
given aerial sag and windage, the greater ease of handling, 
and the reduction in cost. The run of the aerial feeders is of 
very great importance for efficient working. They must be 
set well clear of all obstructions and, especially, kept as far 
as possible from the tops of the funnels to avoid (a) reduction 
of effective height, and (b) the losses which otherwise may 
occur due to the low resistance from ionisation of the gases. 
On submarines provision has to be made for raising and lower- 
ing the main aerial, which is only employed for surface work- 
ing, so that the mast is usually telescopic; for instantaneous 
working immediately after surfacing a smaller (fixed) aerial 
is employed. 

The main receiving apparatus for heavy ships is installed in 
a “silent ’’ room, which forms a portion of the main wireless 
telegraph office. It has been laid down as a general policy 
that all receiving instruments shall be operated independently 
of the ship’s mains, and the power supplies for the anodes 
and filaments are for this reason taken from accumulators. 
The newer models employ dull-emitter valves with filament 
batteries of 4 volts; the anode batteries are usually limited to 50 
volts owing to weight and space considerations, the receiving 
bays being supplied from a common anode battery via a 
cushioning unit to prevent interference. Experimental in- 
vestigations are at present in hand with rectified alternating 
current and with d.c. generators as sources of supply (with 
or without a floating battery). Anode voltage for receivers does 
not appear to present any insuperable difficulties, but good 
regulation in a central receiving room when the filament 
current may be changed suddenly from 5 amperes to a few 
milli-amperes renders the problem much more difficult. 


The wiring and arrangements of the receivers to reduce inter- 
ference of many kinds has to be vi ully carried out; 
running machines are especially troublesome, and in this con- 
nection the importance of good workmanship in commutators 
and slip-rings in order to reduce sparking and ripple voltages 
cannot be over-emphasised. 

Reception is over a band of from 12.5 to 6,000 ke/s (24,000 
to 50 m.) and the requirement that the majority of naval 
receivers must be non-radiating necessitates an increase of 
circuit complications and in many cases increases the number 
of valves required for a given amplfication. 

More recently the general policy of the design of receivin 
ear has been modified, the unit construction being depa 
rom to a considerable extent. The later designs of amplifiers 
now include note-magnification and separate heterodyne in one 
unit, and in the case of reception on waves of the order of 
600 m. and above special provision is made for multiple recep- 
tion on one aerial. To cover the short-wave requirements two 
types of special tuner-amplifiers have been developed : a simple 

oscillating detector with two stages of note magnification, and 
an oscillatory detector preceded by a stage of high-frequency 
amplification to prevent oscillations from the detector reaching 
the aerial and being radiated; also, receivers have been de- 
veloped employing a detector valve operating on the thresbhold 
of oscillation in conjunction with a separate quenching valve. 
For automatic reception at shore stations, a special circuit 
has been developed using the double heterodyne principle. 
In ships, the fact that reception in general has to be carri 

out via cables or aerial trunks introduces difficulties due to the 
fact that for certain waves these an | tune as transmission 
lines. The effects of this may usually be greatly reduced 
by the use of very loose aerial coupling, although loss of 
signal strength is thereby occasioned, especially in the case of 
interrupted-continuous-wave signals. 
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The pesretns has to be used in all climates, and, whilst 
every effort is made to reduce size and weight, instruments 
designed for use in H.M. ships are generally of more sub- 
stantial construction than is considered necessary for shore 
work. A number of parts, components, and units which 
lend themselves to assembly in various ways for various 
purposes have been developed with a consequent saving in 
cost and in the time required for production. When the quan- 
tities required are large, mouldings, die castings, and stamp- 
ings are stocked by the Admiralty and issued to contractors 
as required. In addition, commercially produced components 
which are standarised in the trade and suitable for the required 
purpose are used whenever possible. 

Direction-finding has great tactical importance. The type 
of system fitted largely depends on the structure of the ship. 
As a general rule it is the practice to fit the Bellini-Tosi 
system, consisting of two loops in planes at right angles. 
Sometimes, however, where no suitable loops can be rigged, 
a rotating frame coil is fitted. 

The responsibility for the experimental development and 
adaption of apparatus for naval communications rests with 
the Captain, H.M. Signal School, Portsmouth, where a staff 
of naval signal and civilian officers work side by side. The 
naval officers are attached to the- Signal School for short 
periods only, usually two years, anu im this way there is a 
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continuous flow of officers from ships at sea who have jntj- 
mate and up-to-date knowledge of performance at sea. 

The director of the Signal Department, Admiralty, is in the 
closest touch in all signal matters with the Captain, H.y 
Signal School, and is in direct touch with the Board of 
Admiralty ; the reports from the various Commanders-in-Chief 
at sea are considered by the Director, and the policies to be 
adopted as a result of the reports are formulated by him 
oe Sennen with the Captain for the approval of the 

ard. 

The experimental scientific staff of the Signal School js 
pooled under the Director of Scientific Research for the 
Admiralty, and a close liaison exists between the Signal School 
and the other Government and industrial organisations. 

Following the production and satisfactory tests of first ex- 
perimental models, first in the Signal School laboratories’ and 
then at sea, final designs and specifications for components are 
prepared and competitive tenders invited. The apparatus 
delivered by manufacturers is tested for acceptance by the 
Signal School, and is later installed in ships under the direc- 
tion of Signal School fitting-out officers. B.E.S.A. standards 
are always adopted whenever possible, but proprietary articles 
are not usually embodied in designs for service use unless 
they are of sufficient outstanding merit to out-balance the 
disadvantages of dependence on one source of supply. 


Alternating-current Potentiometers. 


The Theory, Evolution, Accuracy, and Applications of such Instruments for Testing Purposes. 


By Cc. Vv. DRYSDALE, O.B.E., D.Sc., F.R.S.E., M.I1.E.E. 


(Extracts from a paper before the MErTER & INSTRUMENT SECTION of the INSTITUTION OF ELECTRICAL ENGINEERS.) 


culties and such costly equipment as that of accurate 

a.c. measurements. The great majority of a.c. and 
p.d. measuring instruments have only a limited range, owing 
to the square law which underlies their operation, so that to 
cover the range from, say, a few milliamperes to several 
thousand amperes, and from a few millivolts to 100 kV, a for- 
midable array of such instruments is required, which is still 
further increased when polyphase circuits have to be dealt 
with and wattmeters have to be provided for power and phase 
measurements. The battery of costly instruments for cover- 
ing the above requirements within an accuracy of 1/10th of 
1 per cent. is beyond the resources of all but Government 
Departments and wealthy concerns: a single instrument which 
can deal with the situation, even at some sacrifice of conve- 
nience and accuracy, is certainly the greatest need of the 
instrument maker and smaller standardising laboratories. 

The most universal of direct-current testing instruments is 

the potentiometer, first suggested in practical form by Sir 
Ambrose Fleming in 1885, and developed by Col. R. E. Cromp- 
ton, which has persisted with only minor modifications to the 
present day. 
_ Its great range and accuracy soon led to a desire for a similar 
instrument for a.c. testing, and various suggestions for trans- 
ference devices to enable the alternating p.d. to be measured 
to be balanced against an equal continuous p.d. derived from 
the potentiometer were made. The ‘‘ thermo-convertors ”’ 
recently introduced by Dr. Moll, of Utrecht, would seem to 
be ideal for this purpose, as, owing to the large number of 
thermo-junctions employed, a temperature-rise in the heated 
wire of only a few degrees is amply sufficient, and they can 
be very accurately paired. 

As early as 1891 Herr A. Franke conceived the principle 
which is now used in all a.c. potentiometers, namely, o! 
balancing the alternating p.d. to be measured by a known 
alternating p.d., which can be varied both in magnitude and 
phase so as to reproduce the former exactly. His device con- 
sisted of two small alternators with a common revolving field 
magnet coupled to a driving motor, and has proved of great 
value in telephone and cable investigations. 

Unfortunately the Franke device was little known in this 
country, and in 1908 the present author independently con- 
ceived the principle of considering the alternating p.d. as a 
vector, and precy | it both in magnitude and in phase by a 
similar p.d. derived from a potentiometer fed with alternating 
current from a phase-shifting transformer. 

Reference is made to other forms of a.c. instruments that 
have since been devised. The first commercial potentio- 


N° department of electrical testing involves such diffi- 


meter on the rectangular principle was introduced by Mr. 


D. C. Gall in 1923, who has recently produced a simplified 
portable self-contained model for approximate commercial 
tests. The latest in principle and one of the most simple 
was that devised by Dr. O. Pedersen in 1919, of the rect- 
angular co-ordinate type. The a.c. potentiometer principle 
is also applicable to the measurement of h.f. up to radio 


frequencies, and a valuable start has been made in this direc- 
tion by Messrs. B. S. & F. D. Smith, at the Admiralty Re- 
search Laboratory, with the polar type having a phase-shift- 
ing transformer. An ingenious valve a.c. potentiometer on 
the polar principle for frequencies up to 10,000 cycles per sec. 
has been devised by Mr. E. C. Wente, of the research labora- 
tories of the American Telephone Co. and Western Electric 


The chief constructional features of the three principal ty 
of a.c. potentiometers are dealt with :—The Drysdale-Tinsley 
instrument constructed by Messrs. H. Tinsley & Co., is 
divided into six sections: (a) the potentiometer, (b) the phase- 
shifting transformer, (c) the dynamometer current indicator, 
(d) the change-over switch for conversion from d.c. to a.c. 
working (e) the selector switch, and (f) the terminal slab. 
The potentiometer proper is a standard type of Tinsley univer- 
sal potentiometer having two dials and a slide wire with 
transposition circuit, which the author considers to be the 
best compromise for accurate and rapid working. 

The Gall co-ordinate instrument has the two potentiometers 
only contained in the case, the phase-splitting transformer 
and dynamometer being external; the potentiometers are of 
the Crompton single-dial and slide-wire type and the instru- 
ment, like the author’s form, is constructed by Messrs. H. 
Tinsley & Co. 

The Campbell-Larsen potentiometer has recently been put 
into commercial instrument form by the Cambridge Instru- 
ment Co., the potentiometer and variable mutual-inductance 
standard being in separate cases; this allows of the latter 
being detached for other uses. 

Of all electrical instruments which have been devised, the 
a.c. potentiometer is by far the most universal in character, 
and its applications are so numerous that the author limits 
himself to a general account of them with detailed instruc- 
tions and examples of only a few of the most important ones. 
It must be premised that, in common with other devices of 
@ universal character, there is no pretension that the a.c. 
potentiometer is superior, or even equally accurate or coD- 
venient for any given test, to some of the special instruments, 
but it does allow of nearly all of these tests being made with 
ample accuracy for most practical purposes, with very little 
accessory apparatus. The bulk of the applications are described 
with reference to the author’s polar potentiometer, as it 18 
the only one with which he has had much experience; but 
the modifications necessary for the rectangular co-ordinate type 
of instrument will in most cases be obvious. All the ordinary 
d.c. potentiometer measurements can be made with the 
instrument. 

On account of its universal character the author pays some 
attention to its first installation, especially as it is not readily 
portable, and lends itself to measurements on distant cl 
cuits. If it is once properly set up in a laboratory with the 
arrangements for various tests permanently arranged ™ 
different parts of the room, it will be found most useful; 
but it will be comparatively little used if it has to be specially 
set up for any particular test. 
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The paper, although admittedly most incomplete, should 
stimulate interest in a.c. potentiometers and help to give them 
their rightful place as the most valuable of all testing instru- 
ments, for both engineering and scientific testing. In view of 
the great need for such an instrument, it is remarkable that 
a.c. potentiometers have been so little used. Only three appear 
to be suited for general testing: the author’s, the Campbell- 
Larsen, and the Gall forms. The author maintains the advan- 
tage of the polar principle for general purposes, but excellent 
work can be done by the Campbell and Gall instruments, 
and they have some advantages for measurements on circuits 
having either very low or very high power factors. 
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A review of the various tests described in the paper and 
consideration of the apparatus which would be required to 
cover them by the ordinary methods, show the saving of cost 
and time in equipping and testing to be too overwhelming to 
need any stress being laid upon it. The mere fact of being 
able to measure p.d.’s from a few microvolts to thousands 
of volts, and currents from fractions of a microampere to 
40,000 amperes, either d.c. or a.c., from 25 to 2,000 cycles, to 
an accuracy of about 0.1 per cent. with the potentiometer and 
a set of volt boxes and mounts is in itself sufficient, without 
reckoning its application for phase measurements, inductance, 
capacity testing, &c. 


New Electrical Devices, Fittings, and Plant 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this section. 


Universal Ball Joints. 


A range of ball joints which find a wide application in 
the construction and operation of all kinds of machinery 
and apparatus is marketed in this country by Messrs. E. H. 
Jones (Macuine Toots), Lrip., Britannia Wharf, Baldwin 
Terrace, Islington, N.1. In use the joints are attached to 
the ends of shafts to take either pewer- or hand-operated 
motions through angles, or to allow lateral flexibility between 
driving and driven units. The single joints are designed to 
work at angles up to 45 deg., and the double joints up to 
9 deg. Among their applications in the electrical and allied 
industries may be mentioned the connection from a control 
handle on a switchboard or starter panel to a remote part of 
the apparatus, the drive from a motor to a machine to take 
care of any mis-alignment between the two, or to allow the 
motor to be accommodated in an awkward position, and the 
synchronous drive from a motor of the projector and repro- 
ducer in ‘‘talkie’’ film apparatus. In the equipment of 
workships the joints also find many diverse applications. 
Fig. 1 shows the construction of the joints. The ball has 
four squared faces through which two holes are bored to 
take the pins of the two sets of links which join each half 
of the jomt. ‘The links are fitted in slots in the bodies 
A and held by pins, the whole being covered by sleeves B 
which are a forced fit and extend the length of the bodies. 
In the larger joints provision is made for constant lubrica- 


A 


Fig. 1.—Construction of ‘‘ Werner ’’ Ball Joint. 


tion from the hollow ball which is filled with oil through a 
hole in one of the links. The balls and links are hardened _ in 
order to leave a soft core to reduce the risk of fracture. The 
bodies of the joints are bored to standard sizes to take the 
shaft ends. Fourteen sizes of single joints with bores rang- 
ing from } in. to 2 in. and nine sizes of double joints having 
bores from § in. to 2 in. are manufactured. Under test the 
joints have resisted a ry movement of from 22 ft.-lb. 
in the smallest size, to 1,500 ft.-lb. jn the largest size, with- 
out suffering any distortion. 


A Lampholder and Plug Unit. 


A novel introduction of Messrs. W. E. Bearpsatt & Co., 
Lap., 5, Victoria Bridge, Manchester, is the “ Xtra-Point ”’ 
lampholder and plug, for which they are the sole selling 
agents. The device can be substituted for an ordinary lamp- 
holder and will, it is claimed, hang straight. The plug entries 
re inconspicuously placed in the upper part of the holder. 
it is made of good quality bakelite and has metal parts 
of ample carrying capacity. A cord-lock effectively separates 
the flexibles without compression, and is capable of suspend- 
ing the weight of an adult. The plug takes the cur- 
rent direct to the heating appliance, and not via the lamp- 

der plungers, so that there is no danger of the plunger 
springs, through overheating, losing their tension, with 


sticking of plungers and consequent arcing and burn-out. 
The plug is designed to carry 5 A without over heating, and if 
subjected to a violent tug it will leave the socket and not bring 
the pendant with it. The plug reversed will control either the 
light, the appliance, or both, and in position it does not foul 
or tilt the shade or holder. The apparatus offers an oppor- 
tunity to the contractor of supplying a robust article to clients 
who cannot, or will not, afford wall-plugs in sufficient quan- 
tities, with considerably improved future prospects of supply- 
ing such essentials as irons, vacuum cleaners, bowl fires, and 
so on. A Home Office pattern, with a skirt, for use with 
portable tools in factories will shortly be ready, followed by 
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Fig. 2.—Construction of ‘‘ Xtra-Point "’ 
Lampholder. 


an Edison-screw pattern. The holder is fully covered by 
patents both at home and abroad. Fig. 2 depicts the con- 
struction of the unit. 


New Three-Pin ‘‘ B.S.S.’’ Sockets and Plugs. 


Messrs. J. H. Tucker & Co., Lrp., King’s Road, Tyseley, 
Birmingham, have sent us a sample 5-ampere 3-pin plug 
and socket in a moulded ‘“ Telacite ’’ case, as illustrated in 
fig. 3, complying with British Standard Specification Nos. 
73 and 317. A particularly noteworthy feature is that the 
earth terminal is fitted to an elongated slot inside the cover 
of the socket, instead of on the outside as has been the prac- 
tice hitherto with 3-pin B.S.8. sockets. The fixing of the 
earth terminal inside the socket entirely eliminates the possi- 
bility of consequential damage, while at the same time the 
earth terminal may be clearly seen through the elongated 
slot specially provided for this purpose, so that the socket 
complies with B.S.S. in respect of rule No. 317 “ that the 
earth wire when in position must be visible.”’ A feature which 
obviates for ever the troubles due to badly riveted or screwed 
parts is the provision of socket tubes and terminals in one 
piece. The spring slotted construction of the socket tubes 
also ensures @ perfect and even contact over the entire sur- 
face of the plug pin. We understand that the practice of 
fixing the earth terminal inside the socket has also been 
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adopted in the 2- and 15-ampere sizes, every one of which 
in the circular pattern has the B.S.S. rating moulded on 
the cover. The three-pin plugs provided for use with the 
sockets are of the hand-shield pattern, and embody a special 


Fig. 3.—Three-pin 5-A ‘‘ Telacite Socket. 


cord-gripping arrangement which will accomodate any size 
of flexible or c.t.s. cable up to the capacity of the plug with- 
out alteration. 


A Small Electric Hand Drill. 


A recent introduction by the ELecrricAL EQuIPMENT AND 
Carson _Co., Lrp., Bank Buildings, 107 to 111, New Oxford 
Street, W.C.1, is the ““Mignon”’ electric hand drilling machine, 
fig. 4, which is claimed to be the lightest electric drill 
yet made. It weighs only 2 |b., including the cables and 

lug. It is fitted with a universal motor with pendulum 

arings, the motor being arranged in a casing made of 
rubber-free insulating material. The loading is only about 
10 watts, so that the machine can be connected to any d.c. 
or a.c. lighting supply. The drill casing and chuck are also 
carefully insulated, thus ensuring the utmost safety. The 
gearbox is of substantial construction, and the drilling spindle 
runs in ball bearings and is drilled through longitudinally, 
so as to enable the use of drills of varying length. A pre- 
cision three-jaw chuck is supplied with the machine of 8 
capacity up to 4 in. The drilling spindle is fitted with a 


1, handgrip; 2, switch; 3, carbon brushes; 4, insulated motor housing; 
5, cable connection; 6, screw socket for handgrips; 7, aluminium drill 
housing; 8, spirit level. 


Fig. 4.—The ‘‘ Mignon ’’ Hand Drill. 


tapered threaded sleeve which can be exchanged for a smaller 
or larger one, thus permitting the use of different drill chucks 
up to a capacity of 9/32 in. 

The handle can be readily screwed off, a great advantage 
when drilling in inaccessible places, and for transport. 


A High Precision Voltmeter. 


The development of a precision voltmeter, which will measure 
alternating voltage between 20 and 300 volts with an error of 
only 0.61 per cent., is announced by the United States Bureau 
of Standards. In any ordinary instrument of the deflecting 
type a small error is introduced into the readings, because the 

rings used in the mechanism are not perfectly elastic. In 
the instrument designed by the Bureau this error has been 
suppressed, and an optical is used which 
is equivalent to a pointer more than 60 ft. long. Thus, ress | 
small deflections are easily read with high precision.—Telegrap 
and Telephone Age. 


Swiss Railway Electrification Programme. 


The sections of the Swiss Federal Railways to be electrified 
in Western Switzerland are as follows :—Neuchatel-Chaux-de- 
Fonds-Col des Roches, 1930-31; Délémont-Bale & Délémont- 
Delle, 1931-1982; Bienne-Sonceboz-La Chaux-de-Fonds, 1982- 
1933 ; Berne-Lucerne, 1933-1934; Neuchatel-Les Verriéres, 1934- 
1935; Sonceboz-Moutier, 1935-1936; in the year last stated the 
electrification of Giubiasco-Lugano is to be put in hand. 


DeEcEMBER 27, 1929. 


Legal. 


Ogilvy v. Dundee Corporation. 


In Dundee Sheriff Court on December 12th Sheriff Malcolm 
heard agents in an action at the instance of Sir Herbert Ogilvy 
Bt., Baldovan, against Dundee Corporation regarding a supply 
of electricity to premises connected with a bleach field on the 
estate. For the Town Council, the Depute Town Clerk pointed 
out that the premises were beyond the burgh of Dundee, and 
so far as the supply of electricity was concerned the Electricity 
Committee were not the undertakers. The suppliers beyond 
the burgh boundary were the Grampian Electric Supply Co, 
For Sir Herbert Ogilvy it was contended that although the 
premises were outside the burgh boundary the Corporation 
was bound to supply electricity because of agreements come 
to in 1907 and in 1914 by which it undertook the supply of 
electricity at the plaintiff's request. The particular part of 
the estate in which the bleach field was situated was outside 
the supply area of Baldovan estate, as specified in the 1914 
Act. An agent for Sir Herbert said it was true that the 
proprietor had asked the Grampian Supply Co. if it was in 
@ position to supply him, and the reply was that it was not 
able to do so. The agent pleaded that the supply of electricity 
was a matter of real urgency as a firm had been in occu- 
pancy for two months and had had to close down daily at 
3 p.m. because of the want of artificial light. His Lordship 
reserved judgment. 


Gibson and Another v. Hull Corporation. 


In the Chancery Division on December 19th, Mr. Prestox, 
K.C., applied to Mr. Justice Farwell for an injunction restrain- 
ing the Hull Corporation from discharging 115 employés of 
the Tramway Department who were taken on during the 
general strike of 1926. He explained that the action wer ae 
taken by two of the men concerned on behalf of them all. 

Mr. Witrrip Hunt, for the Corporation, said that his clients 
had already decided not to act upon their resolution to dis- 
charge the men until the end of January or February. 

Mr. Preston said that he was not prepared to accept a 
statement made on behalf of the Corporation, but he would 
accept an yyy the effect that notices would not 
be given to the men before January 17th. 

This undertaking was made, and the motion was adjourned 
until the next sittings 


Correspondence. 


Correspondents should forward their communications as early 
as possible. No letter can be published unless we have the 
writer’s name and address in our possession. 


The Thawing of Water-pipes. 


In your issue of December 20th you publish a few notes 
concerning the thawing of water-pipes by electricity, and 
mention that a truly practical method was only available 
during the first three months of the present year. 

It is obvious that you were not aware of the earlier ‘‘ prac- 
tical method” of coping with frost conditions which has 
been available and directly applied for at least seven or eight 
years now by a German firm of transfurmer makers. It was 
they who made the process practical by connecting the ter- 
minals of the secondary of a transformer to two solid clamps, 
which are placed a proper distance apart, direct on to the 
wat-r pipe, thus producing the necessary amount of warm- 
ing. In the case of the largest of these house transformers, 
namely, 200 watts, the secondary current is somewhat in 
neighbourhood of 40 amps. at 5 volts, and this has been found 
to be quite sufficient to deal with the average requirements 


of small houses. 
A. W. Isenthal, 
Managing Director, 
IsENTHAL & Co., LID 
London, W.3. December 19th, 1929. 
[We are interested to receive particulars of the German 
transfermer. Our correspondent in Switzerland referred only 
to conditions prevailing in that country.—Ebs. A 


The All-electric House. 


I think your correspondent Mr. W. T. Wardale has, by his 
letter, earned the gratitude of the electrical profession on 
question of the all-electric house. After the cold water douch 
of your correspondent, Mr. F. J. Moffett, it is a real tomie 
to read a letter from an electrical man who, first, does 
believe in his calling, and, secondly, actually puts his belief 
into practice, which is more important still. — 

After all, what can we expect of the public if it be found 
that electrical men themselves are half-hearted in the prac 
tice of their profession? It surely is time that electrical men 
as a whole started to boost their profession as one of 
finest propositions on earth, and to tell the public that “ the 
all-electric house ’’ is inevitable on the score of efficiency, 
convenience, cleanliness, and economy. Mr. Wardale’s letter, 
in my opinion, should be reprinted as a circular letter, 
up in every electrical man’s home, and pinned to every 
trical contractor's office table as a practical reminder that 
tricity is a real live proposition to the community at large. 
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I sometimes wonder whether the average electrical contrac- 
tor is yet properly converted to uses of electricity even in 
the year 1929, as I have heard one speak of electric heating 
and cooking with bated breath, and even counsel his staff not 
to say “too much about it.” 

No wonder the progress of electricity in this country is 
blocked when such men damn it with faint praise. 

In fact it sometimes appears to me that a society for 
the conversion of electrical contractors would do a great deal 
of good in the electrical world. 

Whatever may or may not be said about coal, coke, or gas 

plications to domestic use, it is an indisputable fact that 
electricity is absolutely pure heat in every way, and cannot 
be adulterated or chemically played with in any respect. Con- 
gratulations to Mr. Wardle for the tonic which should raise the 
voltage and increase the ampereage of every electrical man in 


the kingdom. 
Hubert W. Haydon, 


Managing Director, 
Rapia Etectric Co. (GLOUCESTER), Lp. 
Gloucester, December 16th, 1929. 


Standardisation of Sizes of Advertisement Pages. 


I am in entire agreement with the letter under the above 
heading which appeared in your issue of November 29th 
last. Variations in page sizes are not only expensive, but 
also extremely inconvenient to the advertiser. 

The additional expense involved in having special drawings 
and blocks made for certain papers is quite a considerable item 
m proportion to the total cost of buying and filling space in 
these papers. It seems absurd that one should have to spend 
possibly £4 to £5 on a revised drawing and new original half- 
tone block to occupy space which itself costs no more than 
that amount of money. Yet this is a very common experience 
of advertisers in technical and trade papers. 

At present, probably 60 or 70 per cent. of the trade 
and technical papers can use a block measuring 10 in. x7 in., 
although in a number of these cases this can only be done by 
allowing extra white space round the advertisements. Of the 
remaining 30 per cent. or 40 per cent., perhaps half can use 
blocks made in the same proportion as 10 in.x7 in., while 
for the other half, one has to have special drawings made. 

Standardisation of page size must come sooner or later. 
Individual papers will, of course, have their individual and 
peculiar difficulties to surmount in adopting a standard page 
size. ‘Time, however, will not lessen these difficulties, but 
will tend rather to accentuate them. 

Any objections which may be raised now by a particular 
aad will be still more cogent in five or ten years’ time. 
very month and every year of further delay in this vital 
matter means additional trouble and expense wen the change 


is finally made. 
H. E. Goody, 
Advertising Dept., 
British THomson-Hovuston Co., Ltp. 
London, W.C.2, December 16th, 1929. 


Published Specifications. 


Compiled expressly for this journal by a firm of Chartered Patent Agents. 
The numbers in parentheses are those under which the specifications will Le 
Printed and abridged and all subsequent proceedings taken. 


1928. 
15,56. pparatus for regulating voltage in alternating-current distribu- 
.” Ganz-Fele Villamossagi Reszvenytarsasag. May 28th, 1927. 


15,905. ‘* System of railway control and signalling.” J. Neale. May 
=, gl applications, "17,662/28, -20,956/28, $1,341 /28, and 32,708/28,) 
16,009. Apparatus for regulating voltage in alternati t distribu- 
tion | systems. Ganz-Fele Vill gi y 
to (322,199.) 
178. “Process for the manufacture of glass transparent to ultra-violet 
fays.”” Soc. Anon. des Manufactures des Glaces et Produits Chtuiques 
Saint-Gobain, Chauny, et Cirey. June 4th, 1927. (291,468.) 
16,278. “ Process ana apparatus for the electrolytic removal of metal from 
metallic bodies.” S. O. Cowper-Coles. June 5th, 1928. (322,118.) 
21,116. “ Process and apparatus for the separation of visible rays from 
.- Y. Johnson (I. G. Farbenindustrie Akt. 


ultra-violet rays by filtration.” 
Ges.). July 20th, 1928. (322,200. 
21,244. “ Blocks for switches, ceiling roses, and other electrical fittings.” 


J. J. Brewer and F. F. Brewer. July 23rd, 1998. (322,159.) 
(323160) “‘ Electric furnaces.’ A. E. White (J. J. Naugle). July 26th, 1928. 
4,074. ‘ Device for preventing the unauthorised use of electric switches.” 
(eon) Manufacturing Co., Ltd., and A. D. Arter. August 2ist, 1928. 
24,417. “‘ Electric switches for motor vehicles.” M. Charles. tember 
27th, 1927. (297,769.) 
24,488. “ Electrical insulating materials.” W. S. Smith, H. J. Garnett, 
..N. Dean, H. C. Channon, W. Gardner, and H. F. Wilson. August 25th, 
(Cognate applications, 29,345/28 and 4,613/29.) (322,208.) 

24,613. “ Apparatus for the ate of sounds and the reception of 
wireless signals.” M. J. Goldberg & Soehne Ges. August 27th, 1927. 
(Addition to 244,133.) (296,311.) 
“Incandescent electric tubes... H. Hartman. August 26th, 1927. 
24,823. “ Callfinders for automatic and semi-automatic telephone systems.” 
Standard Telephones and Cables, Ltd., E. P. G. Wright, J. H. E. Baker. 
and A. H. Cameron. August 29th, 1928. 190. 
24,850. “ Telephone oy for transmitting and/or reproducing audible 
mals.” S. L. Price. August 29th, 1928. (322,192. 

Photo-electric cells and circuits therefor.” G. M. Wright and 
S.B. Smith. August Sist, 1928. (322,225.) 
25,442 “ Automatic or semi tic systems.” Standard 


phones and Cables, Ltd., and E. P. G. Wright. September 5th, 1928. 
(322,239.. 
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25,463. “* Power cables.’ Standard Telephones and Cables, Ltd., and J. K. 
Webb. September Sth, 1928. (322,240.) 

25,464. ‘‘ Automatic and semi-aut ic exchange systems." 
Standard Telephones and Cables, Ltd., and E. P. G. Wirght. September Sth, 
1928. (322,241. 

25,483. Teleph y Aut tic Teleph Manufacturing Co., 
Ltd., W. H. Paulett, and C. Gillings September 5th, 1928. (322,242.) 

25,519. ‘* Feeder distribution boxes particularly for wireless aerials.” J. 
Brown. September 5th, 1928. (322,244.) 

25,646. “* Galvanic batteries.” L. Fuller and G. J. A. Fuller. September 
6th, 1928. (322,251., 

26,499. “* Light signals for ey cailway and other traffic.” British 
Power Railway Signal Co., Ltd., and E. C. Irving. September 15th, 1928. 
(Cognate application, 32.730/28.) (322,262.) 

27,188. ‘* Electric cigar or the like lighter.”’ Schoeller & Co. Elektro 
Technische Fabrik Ges. September 2lst, 1927. 442.) 

27,931. ‘* Radio valve circuits.” lowe Electric Co., Ltd., and A. D. A. 
Hodg: September 28th, 1928. (322,271.) : 

29,115. “ Electrolytic production of protective coatings of peroxide of lead 
on electrical conductors.” Siemens & Halske Akt. Ges. October 22nd, 1927. 


284. “ Transformer coils, particularly for wireless receiving apparatus.” 
Brandes, Ltd., T. D. Ward-Miller, and A. K. Paterson. October 11th, 1928. 


(322,283.) 

29,360. ‘ Electeic batteries.” E. P. Griffin and W. A. Buckley. October 
llth, 1928. (322,285.) 
29,700. ‘Electric power apparatus for dairy farms.’ General Electric 
Co., Ltd., and W. P. Gauvain. October 15th, 1928. .) a 
29,968. “ Electric blasting fuses.” J. Schurmann and Fabrik Elektrischer 
Zunder Ges. October 17th, 1928. (322,290.) ‘ A 

30,866. ‘‘ Electrical amplifying arrangements.” S. G. S. Dicker (Naam- 
looze Vennootschap Philips’ Gloeilampenfabrieke ). | October - 24th, 1928. 
(322,294. 

31052. “ Electric incandescent lamps or similar articles.” 
Lamp Co. October 31st, 1927. (299,780.) 

31,240. “Tramway ard other vehicle brakes.” Electro-Mechanical Brake 
Co., Ltd., and L. A. Catlin. October 27th, 1928. (Cognate application, 
6,262/29.) (322,298 ) 

oe “Vacuum electric tube devices.” Westinghouse Lamp Co. October 
27th, 1927. 847. 

1,365. ‘‘ Sound-emitting apparatus.” J. Pintsch Akt. Ges. November 2nd, 
1927. (299,841., 

31,722. ‘Sparking plugs of internal-combustion engines.” F. L. Brown. 
November Ist, 1928. (322,301.) 

32,961. “Electric contact breakers.” British Thomson-Houston Co., Ltd., 
A. P. Young, and L. Griffiths. November 10th, 1928. (322,308.) 

962. “Electric contact breakers.” British Thomson-Houston Co., Ltd., 
A P. Young, and L. Griffiths. November 10th, 1928. (322,309.) 
33,006. “‘ Horns and trumpets for talking machines, loud-speakers, 
like instruments.” J. G. Coombs. February 2lst, 1928. (306, 475.) 

33,459. ‘Electrical apparatus.” General Electric Co., Ltd., and J. P. S. 
Pillans. November 15th, 1928. (322,316.) 


34,915. “ Construction of direction and movement indicator for motor sont 


Westinghouse 


and 


w. Dornig. December 8th, 1928. (322,347. i ae : 
36,954. “ Switch mechanisms as used in tic phone and like 
selective systems.” Siemens Bros. & Co., Ltd., and O A. Christian. Decem- 
ber 14th, 1928. (322,356.) 
36,969. ‘“ Electrical frequency changers.” 
Ltd. December 23rd, 1927. (302,904.) : 
37,472. “ Cooling ar-angements of enclosed dynamo-electric machines. 
W. McGee & Son, Ltd., and G. S. Yo.ng. December 19th, 1928. ,, (322,363. 
37,831. ‘‘ Arrangement for ony FF synchronous machines. Siemens 
B. 


huckertwerke Akt. Ges. December 1927. (302,931.) 
Electric furnaces.” F. Woolford. December 24th, 1928 
(322,367.) 


38,344. “‘ Rapidly-producing uniform metal deposits electrolytically. 
Breusing and Gottesmann. December 28th, 998. (322,371.) 


1929. 
255. “Transmission of pictures.’ British Thomson-Houston Co., Ltd. 
23rd, 1928. ( .) 
sk “ Electric lamps.” F. Farrant. January 15th, 1929. (322,382.) 

2,010. Thermally-responsive electric switches.” Assoclated Electrical In- 
dustries, Ltd. January 25th, 1928. (904,724.) . 

2,757. ‘* Electrical measuring instruments.” C. D. Sutton and Cambridge 
Instrument Co., Ltd January 26th, 1929. (322,386.) 

4,426. ‘“ Apparatus for the tr or recep 
C. Lorenz Akt. Ges. May 12th, 1928. (311,395.) 

4,948. ‘ Dynamometer apparatus for testing internal combustion engines. 
F W. Highfield and Highheld Electrical Co., Ltd. February 14th, 1929. 
641. De Radio-communication systems and the iike.”” Marconi’s Wireless 
Telegraph Co., Ltd. February 20th, 1928. (306,460.) 

5,920. ‘“* Electrically-heated ge Soc. Anon. Calor and 
L. Trouilhet. Febru 22nd, 1929. (322,403. 

6,841. Disk-shaped electro-motors.”” J. Salomon. February 19th, 1929. 
Illuminating bodies with concave reflector and diffusely radiating 
incandescent bulb.” C. Zeiss. May 10th, 1928. (311,370. 

12,217. Telegraph Associated Telephone and Telegraph 
Co. April 30th, 1 (310,800.) 

‘2,723. “ Indirectdighting system for apartment and for other uses.” J. T. 
Dourgnon. April 25th, 1928. (310,420. af 

16,428. ‘“‘ Holder for electric — lamps.” K. Geyer and F. 
Ulbrych. May 28th, 1929. ($22,423.) 

23 763. Combined motion-picture and sound-reproducing 
W. E. Beatty (Bell Telephone Laboratories, Inc.). July , 1928. 
(Divided application on 321,148.) (322,233.) A = 

22,764. ‘Combined motionpicture and sound-reproducing 
W. E. Beatty (Bell Inc.). July 1928. 
(Divided application on 148. 234. 

31,496. Tdemnetic clutches.” A. K. Croad (Sand Spun Patents Corpora- 
tion). July 27th, 1928. (Divided application on $21,158.) (322,181.) 


British Thomson-Houston Co. 


of ultra-short waves." 


Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from December 18th :— 
Hum-Dinger. No. 503,668. Class 8. Fixed and variable electrical resist- 
ances.—Claide Lyon, Ltd., 76, Old Hall Street, Liverpool. = = 
Gramplifier. No. 507,160. Class 8. Philosophical and scientific instruments 
and apparatus for useful purposes—H. E. Du Pré, 42, King Street, Jersey. 
(London representatives: B. J. Wildbore & Son, 101, Leadenhall! Street, E.C.3.) 
His Master’s Voice (lettering and design). No. 507,193. Class 8. Tele- 
vision apparatus and parts thereof, &c.—Gramophone Co., Ltd., Hayes, 
Middlesex. 
Chromolox. No. 498,282. Class 13. Electrical immersion heaters, and 
heating devices in the form of or and rings, being jae electric heating 
apparatus.—Geo. Bray & Co., Ltd., Leicester Place, s. 
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New Work for Contractors. 


Particulars of new works and building schemes for the use of electrical installation 


contractors in search of work and 


interested in the sale of electrical 


and allied plant and other products. 


Publication in this list is no guarantee that electrical work ts 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


ABINGDON.—Housing scheme (5U), for the T.C.; borough 
surveyor. 

BECKENHAM.—Municipal 
U.D.C.; surveyor. 

BIRKENHEAD.—Elementary school, The Dell, Rock Ferry; 
R. W. Johnston, architect to the E.C., Town Hall. 

R.C. church; Rev. Father O’Byrne, resident 
priest. 

BRENTFORD.—School, Boston Road, for the U.D.C.; E. 
Willis, Town Hall, Chiswick (returnable deposit of £33s.) 

BURTON-ON-TRENT.—Housing scheme (34), Gordon Street, 
for the T.C.: borough surveyor. 

CANTERBURY.—Development of Hales Place estate, with 
100 houses, for Mr. Thomas. 

CARLTON (Norts.).—Church; Rector of Sacred Heart R.C. 
Church. 

COLCHESTER.—Housing scheme (25 acres), Harwich Road; 
borough engineer. Extensions, biscuit factory, North 
Station Road; D. J. McPherson, Burton. Extensions to 
saw mills, Military Road; Groom, Daniels & Co., Ltd. 

CREWE.—Additional 45 houses for the 7.C.; L. Reeves, 
borough architect. 

DERBY.—Re-erection of confectionery factory, Chequers Lane, 
electrically equipped, for William Addey & Sons. 
DORCHESTER.—Eilementary school, Queen’s Avenue; Dorset 

county architect. 
(£17,000) ; 


DUMFRIES.— Waterworks 
engineer. 

EDINBURGH.—Houses (84), for the Corporation. Extensions 
to city chambers; city architect. 

FOLKSTONE.—School, for the Catholic managers; Monsig- 


nor Coote. 

GLOSSOP.—Lodge and office at Poor Law Institution; Board 
of Guardians.. 

GOOLE.—School; education officer, County Hall, Wakefield. 
Municipal offices; surveyor to U.D.C. 

GOUROCK.—Conversion of Pavilion picture house into roller 
skating rink; the manager. 

GUISELEY.—Adaptation of engineering works to swimming 
baths, for the U.D.C. (£6,000). 

HAMILTON.—Housing scheme (270), for the T.C.; burgh 
surveyor. Cinema for Associated British Cinemas; the 
secretary. 

HASTINGS.—Houses (50), Broomgrove estate. Front im- 
provement, with underground parking station, elec- 
tric lifts, &c. (£110,000); borough engineer. Fire station 
(£17,000), for the T.C.; borough surveyor. 

HEREFORD.—Housing scheme (40), for the T.C.; Bettington 
and Son, architects, Palace Chambers (returnable deposit 
of £2 2s.). 

HUDDERSFIELD.—Houses (48), Lowerhouses estate, 
Almondbury ; borough architect, 26, Ramsden Street. 

IRISH FREE STATE (WexrorpD).—Reconstruction of court- 
house and county office, for the Wexford County Coun- 
cil; W. F. Barry, county surveyor (returnable deposit 
of £5 5s.). 

KIDDERMINSTER.—Housing scheme (86), for the T.C.; 
borough surveyor. 

LEAMINGTON.—School; secretary to the E.C. 

LEICESTER.—Housing scheme (100); Leicester Housing 
Voluntary Association. 

LEIGH-ON-SEA.—Proposed St. Margaret’s Church; vicar. 

LITTLEPORT.—Senior school (820 places); Isle of Ely E.C. 

LONDON (East Ham, E.).—Houses (100), Claremont Road; 
borough engineer. 

(WooprorD, E.).—Buildings M.W.B. pumping 
(£14,229); F. R. Hipperson & Son. 

(Frnspury, N.).—Tenements, Royley Street (£14,000); 
fHorough engineer. 

(St. Pancras, N.W.).—Blocks of flats adjoining Cumberland 

Market; Commissioners of Crown Lands. 


buildings (£83,000), for the 


burgh waterworks 


station 


LONDON (continued). 


(HenDon, N.W.).—Shops, L.C.C. Watling estate; R. F. Yeu 
Baptist church ; trustees. 

(GREENWICH, S.E.).—Houses (79) at Charlton Park estate 
for B.C.; borough engineer, Royal Hill (returnable 
deposit of £2 Qs.). 

(Dutwicu, S.E.).—Flats (757) in five-storey blocks, Dog 
Kennel Hill; L.C.C. architect. 

(BatHaM, S.W.).—Five blocks of flats, Beeches Road; Swaig 
and Selley. 

LOUTH.—Housing scheme (32), for the T.C.; borough sum 
veyor. Boys’ school, for the Governors of King Edward 
VI Grammar School (£18,329); B. Pumfrey, Ltd; 
Gainsborough. 

* school, Church Road, for thé 


MANCHESTER.—Bank premises, King Street, for Midland 
Bank, Ltd. 

MIDLOTHIAN.—Extension of Currie School (£18,000)% 
Master of Works, Midlothian Education Authority, 
Edinburgh. 

MITCHAM.—Houses (360), Mitcham Road estate; Croydon 
borough engineer. 

NANTWICH.—Housing scheme (60), for the U.D.C.; P. Hf 
Paton, surveyor (returnable deposit of £2 2s.). 
OTLEY.—Alterations and additions to White Hart Hotel, for 
Tadcaster Brewery Co., Ltd.; Garside & Pennington, 

architects, Pontefract. 

RAINHAM (Romrorp).—Church, for the Wesleyan trustees; 
J. H. Broadbent, architect. 

RAWMARSH.—Housing scheme (100), Ryecroft estate, fof 
the U.D.C.; J. Tonge, architect, Council Offices, 
Parkgate, Yorks (returnable deposit of £2). 


RIPON.—Slum clearance; city engineer. 


ST. HELENS.—Houses (92), for the T.C.; Chappel & Sons; 
Ltd., builders, Swinton, Manchester. 


SALFORD.—Municipal offices; city architect. Extension of 
works, Greengate, for Greengate & Irwell Rubber Co 
SETTLE.—Sewage disposal works, including engine house, 
sludge pumps, &c.; F. J. Rodwell, engineer, 37 & 38 
Prudential Buildings, Park Row, Leeds (deposit £3 3s.). 
SHEFFIELD.—Housing scheme (88), Wybourn estate; W. G. 
Davies, city architect (deposit £2 2s.). 
SHIPLEY.—Extensions to textile shed, Shipley Technical 
School; education officer, County Hall, Wakefield. 
SHOTLEY BRIDGE.—Methodist church and schools; trustees 


SITTINGBOURNE.—Electric lighting installation, Town Halll 
for the U.D.C.; clerk. 


SOLIHULL.—Restoration of parish church (£20,000); Rev. 
C. O. R. Wormald, rector. 
STALYBRIDGE.—Houses, Darnton Road; Swallow & Taylor 


SURBITON.—Library and fire station, for the U.D.C.; J 
Hill, architect, Southborough House. R.C. churely 
Thornhall Road; Rector of St. Raphael’s, Kingston-0n- 


Thames. 

SWANSEA.—Houses (1,500) and flats (100). School (480 
laces), Baptist Well (£16,500); borough architect 
ranch library, Oystermouth; librarian. Waterworks; 


Sir Alexander Binney, Son & Deacon. 

TRURO.—Extensions, Royal Cornwall Infirmary; 
Drewit & Wheatly, architects, Mansion House, 

TYNEMOUTH.—Extensions to canning factory, Brewers 
Bank, for Shields Ice & Cold Storage Co., Ltd.; A. & 
Tasker, architect. 

WHITEHAVEN.—Houses (82), for the T.C.; borough sur 
veyor. 

WOKING.—Baptist church, Kingfield; Thomas & Jones, 
architects, Swansea; Norris & Co., Ltd., builder 
Sunningdale. 

WOLVERHAMPTON.—Employment exchange, for HM 
Office of Works, King Charles Street, London, 8.W. 

WREXHAM.—Housing scheme (160), with electrical work, 
for the R.D.C.; J. Herbert Edwards, engineer, Imperial 
Buildings (returnable deposit of £10). 
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Let us Quote. Highest Grade. 
Mee TRELLEBORG EBONITE WORKS, LTD., UNION PLACE, 


JAN 9 


1930 


Vou. OV. 


‘Au 
No. 2718, Reserved. 


DECEMBER 27, 1929. 


Registered at G.P.O. as a Newspaper and PRICE 
Canadian Magazine rate of postage. 81 


XPENCE, 


SBAKELITE 


MOULDINGS. 


Also LITHOLITE including FIREPROOF 

LITHOLITE INSULATORS, Ltd. 

8-57, Hackney Grove, London, E.8. 
(Established over quarter of a century.) 


CHURTON 
A.C. 
MOTORS. 


T. HARDING CHURTON & CO., LTD.. 
LEEDS. 


Believing what you see. 


See Sup. 10 and 11. 


HACKBRIDGE 


TRANSFORMERS 


See p. xxix. 


SFERGUSON, PAILIN L™- 


SPECIALISTS IN 


Higher Openshaw, Manchester. 
'Phone : DROYESDEX 1801. “Groms: TRNBION, MANCHESTER. 
4 London ‘Phone AR 9847. 


: B. 


SHUNT 
REGULATORS 


MANUFACTURING CO., 
8i-82, Tower Street, Birmingham. 


See p. liii. 


Cutting 


ELECTRIC MOTORS. 
ELECTRO DEPOSITING 
GENERATORS. 


CUTTING BROS. & CO., LTD., STAMFORD. 


MOTORS 


BY 
McClure & Whitfieid, 
Small Power Dynamo Co., Ltd. 
Agen 


ts 
ELECTRICAL CO., '; 


=EMPIRE= 
HIGH TENSION LINE EQUIPMENT 
Pole Switches, Choke Coils, Disconnecting Switches, 
Fuses, Li Arresters, Pole type Units up to 132,000 ¥. 
Ask for Pree Descriptive Matter. 
ELECTRIC CONTROL 
BRIGHTON. 


London, Manchester, 
New South Africa, and 


Important— See p. x. 


CTRIC DR 


19-21, Farringdon St., E.C.4. 


Electric Power Equipments 
for all industrial purposes. 


ENQUIRIES FOR QUALITY 


MOULDINGS| 


SHOULD BE ADDRESSED 


DE-LA-RUE-wactuamstows 


INSTRUMENTS, CIRCUIT-BREAKERS, 


AUtO-CUT-IN & CUT-OUT. 


Record Electrical Co., 


BROADHEATH, MANCHESTER. 
TRLEPHONE : 164, ALTRINCHAM, 


& 
The Insubator People, 3, STAPLE WK, HOLB., W.C.1. 


SWITCHGEAR. 


MAVOR & COULSON, Lid., GLASGOW. 


TRELLEBORG’S 


GENUINE EBONITE 


Sheet, Tube, Rod, Panels, &c. 
Machining to the Trade a Speciality. 
Largest Stocks. 


WELLS STREET, LONDON, W.1, 


WELDING ELECTRODES 
PLANT 


14, Gresvenor Gds_ 


vic 6236-7. Victoria, Loudon, 5.W.1. 


CONDUIT PLACE, 
PAD DIN@TON, 
LONDON, 
w:2. 


CONSTANT 
RATING FOR 


ALL PURPOSES 


SWITCHGEAR. 


ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Gevernmert Contractors. 


GREERLAND PLACE, CAMDEN TOWN, LONDON. 


FANS 


— FOR EVERY APPLICATION. — 
Our Speciality for 25 years. — 


Ss. G. LEACH & CO., Ltd. 
26/30, Artillery Lane, London, E.1. 


Z 


ZENITH 
RESISTANCES and 
TRANSFORMERS 


Zenith Works, Villiers Read, 
Willesden Green, Loudon, N.W.2. 


vA Z 


POWER” 


MOTORS & DYNAMOS. 


THE 
SMALL POWER DYNAMO & MOTOR CO., Lid., 


OLD LANE. OPENSHAW, MANCHESTER. 


E. DAWSON & Co., 


LAMPas & VALVES. 


Loud Speakers, Wireless Setm Accumelaters, 
Dry Batteries, Head ‘Phones, &c. 


16, Gray’s tun Read, London, W.C. 1. 


: Holb. 6841-2.) 


FOR X-RAY, ULTRA-VIOLET 
AND ALL OTHER 
ELECTRO-MEDICAL APPARATUS 
THE MEDICAL SUPPLY. ASSOCIATION, LTD., 
167 to 186, Gray’s Inn Read, LONDON, W.L.1. 
See our Advt. on p. xviii. of this issae. 


SAXONIA 


Bat, 1895. GREENWICH, &.E. 10. 


JULIUS SAX 
Specialists in 
m. BELLS 


Wall Plugs. 
27, 27, Lower Mell, Hammeremith, W.6, 


Brvi BBSIDE 


KANTARK 
Ironclad Fuseboards. 


M.E.M. 


See page xi. 


| 


Advertisement Index, see page xliv. 


Official Notices, see Sup. 30. 


| 
= 
| 
R 
a 
are 
& BEADS 
LIONEL 3s ‘oe. 
>> CURTIS MFG. 00. Lire. 
or 
Z 
ribs 
zs DYNAMO and TRAILING LEADS. 
V.LR. and Asbestos covered. 
MLK, COTTON and ENAMEL INSULATED 


December 27; 1929.4 


thes 


TUBES—) 


99 
Ait (C4 For Power-Station Plant, in all 
of Standard and Special Alloys. 
Sole Makers of “BEMAL” Brau Condenser Tubes, 
Deliveries from Stock. 


TUBES in Copper, 


Brass, Aluminium-Bronze, 


Cupro-Nickel (80/20, 70/90," 60/40, etc.) 


THREE CYLINDER 20,000 K.W. 3,000 R.P.M. TURBO ALTERNATOR. 


RICHARDSONS WESTGARTH-BROWN BOVERI 
TURBINES & TURBO ALTERNATORS 


ALSO 


CONDENSERS, DEAERATORS, FEED-HEATERS 


AND 


“NESDRUM” WATER TUBE BOILERS. 


Tel. No. : 2171 WEST HARTLEPOOL. HARTLEFOOL ENGINE WORKS, 


CARBON BRUSHES. CARBONS OONTROLLER 
HIGH IN 


LOW IN Pl Coundaic Avenue, . AND CONTACWS 


Hendon, Quotations on receipt of 
samples or drawings. 


British BRUSH HOLDERS 


Our Monomark is Honomark BOMIRW. LONDON, N.W.9. 
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December 27, 1929. 


May it be a Happy and Prosperous 
New Year to ALL in the Industry. 


At the close of a year that has marked another huge stride forward 
in ‘‘ Heatrae ”’ Popularity—a year when sales have again exceeded 
all previous records—is it small wonder that the ‘* House of Heatrae ” 
is as full of ‘‘ cheerfulness”? as its products. And we accordingly 
desire to thank all those many friends in the Trade who have helped 
to make 1929 a bumper year for ‘‘ Heatrae.”’ 


We have every reason (judging by the volume of enquiries 
and orders) to regard 1930 as another “‘ opportunity’ year 
wherein the spirit of cheerfulness will become even more infectious. 


London Showroom : 
Abbey House, Victoria Street, S.W.1. 


“ WESTMINSTER ” 


BRUSH 


THE “FACILE” 


HOLDERS. 


TERMINAL. 


JUUUUUL 


80,000 SUPPLIED. 


MADE TO SUIT 
ANY MACHINE. 


Manufacturers of— 


DYNAMOS & MOTORS. 

SWITCHGEAR. 

“PARTRIDGE” EARTHING 
DEVICES. 


“ PARTRIDGE” PRESSURE DETECTORS. 
ELECTRIC WELDERS. 

PHOTOGRAPH!G ARG LAMPS. 

MEDICAL ARC LAMPS. 


The WESTMINSTER ENG. CO., Ltd., 


Telephones : Willesden 1700-1701. 


WILLESDEN JUNCTION, N.W.10. 


ADVANTAGES.—Indestructible. Facility with which it can be fixed to cables, 
see — Dh, two thicknesses of metal. Certain contact between 
terminal ae detas easel All in one piece ; no loose parts. 
Send for Prices and List of all Kinds of Terminals. 


ROSS COURTNEY & Co., Ltd. 


ASHBROOK ROAD, LONDON, N.19. 


The Last Word in Fibre 


VulImos 


—-— GENUINE —- 


‘TUBES: GEARS: 
‘-INSULATORS-WASHERS- 
— BUSHES -ETC. —= 


MOSSES & MITCHELL” 


60/64 |RonmonceR Row Lonoon.£ C1 


% 
q 
ELECTRIC FIRES LTD. NORWICH 
= Ready for attachment. 
on (ULCANIZED 
‘SHEETS-RODS- 
Best 
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BERTRAM THOMAS 


Electrical and Mechanical Engineer and Contractor. 
Electric Lighting and Power Wiring Contractor. 


MANUFACTURER OF 


SWITCHBOARDS, SWITCHES, CIRCUIT-BREAKERS. AUTOMATIC STARTERS, 

VOLTAGE REGULATORS, BATTERY SWITCHES. DYNAMO AND MOTOR 

REPAIRS. PATENT STEEL SHELVING, Adjustable and Sectional. “TILTRACK” 
PATENT STORAGE SYSTEM. 


CIRCUIT BREAKERS 


made to any capacity. 
All types of Switchboards and Switch and Fuse Gear. 


Works: London Office : 
Worsley Street, Hulme, - 28, Victoria Street, 
MANCHESTER. WESTMINSTER. 


ELECTRICAL PLANT SPECIALISTS 


ANOTHER SPECIAL NEWTON-DERBY” JOB 


Air Ministry Contract for the Design and Supply of 
the Complete Electrical Equipment of H.M. Airship 
R.101, including Generators, Motors, Switchboards, 
Cooking Equipment, Lighting and Cabling, etc. 


HASLAM & NEWTON, Lyro. EWTON BROS. 
(DERBY) Ltd., 


IMPERIAL BLDGS., KINGSWAY, W.C.2. Tel.: “ Dynamo-Derby.” 
TELEPHONE: HOLBORN 0531. "Phone: Derby 1620. 
TELEGRAMS: PONFEX, PRONE, LONDON. 
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ishing all our Friends 
in the Electrical Grade 


and Prosperous 


BRISTOL : 
S-BILL: &-C°-LIMITED 
uss: QUEENS RD-ASTON-BHAM 
“46, Co 4 RAMS: Kivde Supoly Co. 
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TURBINE DRIVEN FEED PUMPS. 


DIRECT ACTING FEED PUMPS. 


HALL FEED PUMPS 


ARE TO BE FOUND 
IN MOST OF THE 


LEADING POWER SUPPLY 


UNDERTAKINGS 
IN THIS COUNTRY 


A Postcard to us 


to you per return. 


yee will bring full particulars 
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APPOINTMENT 


A GOOD LAMP WITH A GOOD NAME 


Sell the 5-size tine: 15, 25, 40, 60 and 100 watt sizes 
«standard voltages) 
Pearl—now cheaper than clear lamps. 
THE EDISON SWAN ELECTRIC CO., LTD., 
123-5, QUEEN VICTORIA STREET, LONDON, E.C.4. 


BRANCHES IN ALL THE PRINCIPAL TOWNS 
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ZEISS 


REFLECTOR 


MODEL A.480 


for the Lighting of RAILWAY STATIONS, 
YARDS, DOCKS, ENGINFERING SHOPS, 
SPORTS GROUNDS and all Open Spaces. 


This model is fitted with a strong gal- 
vanized iron casing, black enamelled, 
which is watertight and weatherproof. 
The bell-shaped parabolic reflector of 
silvered glass is 19 in. diameter 
and is so arranged that all the 
light from the bulb is projected 
in a downward direction, thus 
ensuring the highest possible 
efficiency. 

The internally frosted front glass 
prevents glare and is en 

in wire for ofey case 
of breakage. model 
A.480 uses gasfilled lamps 
from 500—1,500 watts. 


There is a ZEISS Reflector Lamp 
for every purpose. 
Full particulars in List Bel. 132 from the British Representatives, 


CARL ZEISS (LONDON), LTD., 
Winsley House, Wells Street, Oxford St., London, W.1. 


wp? S 


SPECIALLY REFINED 


OILS 


for STEAM TURBINES, DIESEL and OIL 
ENGINES, STEAM CYLINDERS, CRANK 
CHAMBERS, BEARINGS, DYNAMOS, 
GENERATORS, MOTORS & MACHINES 
and . 
“FISKE” GREASES 
—the BETTER Greases for Cups, Gears, etc. 
May we send you 
SAMPLES, QUOTATION 
and BOOKLET ? 


W. H. WILLCOX & Co., Ltd. 


Refiners of High-Grade Lubricants. 
32-38, Southwark Street, London, S.E.1. 


In the power house 


Add Spencer Conveyors to your 
equipment and Spencers will add 
to your profits. 


Spencer (Melksham) Ltd. 
Melksham, Wilts. | 


HOBDELL’S 
85% 
HYDRATED CARBONATE oF 


MAGNESIA 
COVERINGS 


I 
POWDER _ SLABS — _ SECTIONS. 


“NATSIL” SLABS. 


“HOBSIL” wich TEMPERATURE COMPOUND 
“ACHILLES” asbestos BOILER COVERINGS 
“ACHILLES” assestos MATTRESSES 


Price and Samples on Request. 


HOBDELL, WAY & Co., Ltd. 


20, ST. CLARE STREET, 


MINORIES, LONDON, E.1. | 
Telephone: ROYAL 9622 (4 Lines). Telegrame : HOBNAILS, ALD., LONDON.” 
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LCANISE 


WHALEBONE LEATHEROID CELORON 


AN IMPROVED GRADE OF FIBRE. DIAMOND INSULATION A BAKELITE MATERIAL. 


DIAMOND FIBRE CO., queen victoria stReer, £.0.4, 


Cheap heal 


IN THE FACTORY OR WORKSHOP 
— Cyclone Heater Unit introduces 


a new principle of heating—an ex- 
tremely effective and economical system 
easy to instal. 


Bolted to a wall or 
column at any suitable 
height, the Unit throws 
warm air down towards 
the floor at any pre- 
ferred angle, thus dis- 
tributing its heat with 
some degree of venti- 
lation. 

For extensions to work- 
shops and for tempor- 
ary premises, the Unit is 
particularly efficacious. 


The advantages over 
the ordinary radiator 
are obvious. 


vite for 4610. 
Cyclone’ 
Heater 


Unit 


MATTHEWS & YATES, Ltd., Swinton, MANCHESTER. 


WHITTALL STREET, 
BIRMINGHAM. 


On 
APPLICATION. 
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Electro Motor 


SYRENS 


ts H.P SYREN. 
Tangent Electro-Motor Syrens are 
necessary to every modern Indus- 
trial concern. 
The 1/10 Horse-Power Model is }|TANGENT 
specially designed to supply a Sound 
long-felt want as an indoor Sound tom 
Signal, being easily heard in the include 
noisiest workshop. ~~ & DC. 
For Service Mains, A.C. or D.C., se Bells, 
up to 250 volts. Wood-Cased 
We also manufacture other larger Bells, 
models for general and outdoor Buzzers, 
use, ranging from 3/16 to 8 horse- Ete. 
power. 
Write for illustrated Leaflet free 
on request. 
LONDON : 
()ANGEN®) ) 
ON-TYNE : 
GENTs.C°L 
Established 1872 
Faraday Works, LEICESTER. 


LITTLE GIANT 
Portable Electric Drills. 


RILLING metal or wood 

with Little Giant Portable 
Electric Drills is easy labour 
and increased production results - 
from their use because they are 
fast, always fit, and have the 
all-essential staying power. 


QUTSTANDING_FEATURES 
Ease of Manipulation. 
Conveniently placed Trigger Switch. 
Light Weight. 

High Drilling Speed. 
Ball Bearings throughout. 
Air-Cooled Motor. 


Write for Catalogue No. 15, 
giving full particulars of 
our Little Giant" Machines. 


Drill fitted to Cable Reel, which automatically 
takes up the slack of the cable. 


The 
Consolidated Pneumatic Tool Co., 
Limited, 
Egyptian House, Piccadilly, London, W.1. 
Main Works: Fraserburgh, Scotland. 
Branches all over the world. 


Two Connector Boxes 


in One! 


No punishing of Conductors by sharp bends. A place for every- 
thing and everything in its place. A neat box with a large capacity. 
Universal One-to-Four Way. 
Each Way takes up to 3-Twin 3.029 Cables. Size only 3} ins. 
Clamps removable, allowing Cable to be laid in flat. 
NO LOOSE SCREWS. NO CUTTING TOOLS. 
Easy and speedy to connect up. 


Specially designed for India and the Bast, where a large number of Lights 
and Fan Circuits are taken from one service, WRITE FOR LIST M.W. 


J. C. WHITE & Co., Ltd. 
(Specialists in Shock and Corrosion-proof Lighting Accessories). 
@, BRIDGE STREET, DEANSGATE, MANCHESTER. 


GLASGOW—74, York Street, C.1, Telephone: Central 6393. 
POTTERIES—Fountain Place Buildings Liverpool Road BIJRSLEM 


ions is e i 
ment these days. 
The life of an attractive finish depends on 
the lacquer with which it is protected and 

e their w i 
at te present day conditions. 
Send this coupon to obtain a sample for 
FREDK. CRANE CHEMICAL CO., LTD. 
Armoury Close, Bordesley Green, BIRMINGHAM. 
Telephone : Victoria 0416, 0417 and 0418. Wires: “Chemical Birmingham.” 


Agen's: 
LONDON: F. Lett & Co., 25 Great Sutton Street, E.C.1. 
LEEDS: Ross & Co. (Leeds) Ltd., Trinity Street. 
GLASGOW : Calder & Armour, i le 
EDINBURGH: Anderson, Gibb & Wilson, Blackfriars St. 


t send this coupon to the above address. 

Name....... 
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CONDENSING 
PLANT 


STEAM AIR EJECTORS 


ANY 


and 
better 2 or 3 Stage with Intercoolers in 1 Casing. 


We were the first firm to introduce Multi- 


IRONCLAD COMBINED Development—first then and first now. 
SWITCH FUSE 

clearly leads its class in ps HIVAC 7 
| EXTRACTION PUMPS 
Robust quality in the Single and 2 Stage, with Pressure Sealed 
switch movement is sup- 


plemented by the un- 
equalled VINCENT 
Patent Fuse Elements. 


The substantial housing FEED WATER HEATERS 


is] lined with silicate High and Low Pressure. 
enamel, and the mount- 


ing is in accordance 


with the latest practice. EVAPORA TOR $ 


COMPLETE CLOSED 
FEED SYSTEMS | a1 


UI 
DE-AERATORS 
The BL 


SELF-CLEANING 
CIRCULATING 
WATER-STRAINERS 


HARGREAVES 


& «O. LTD. BOLTON Day 


600 VOLTS, 
Deuble Pole & Triple Pole. 


Write for Catalogue and 
Name of nearest Agent. 


VINCENT 


Switchgear Manfg. Co., Ltd., 
SAMPSON ROAD NORTH 


BIRMINGHAM. 


SWITCH AND FUSEGEAR OALY 


W.H.W. 
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Newry U.D.C. 


instal 


Paxman 


Engines 


Paxman Oil Engines direct coupled to G.E.C. 
Alternators installed at Newry U.D.C. 
Electricity Supply Station. 


Other installations include— 
a 1,070 B.H.P. Engine for the Ashford 
U.D.C., and a further order for a 1,500 
B.H.P. Engine. 


The ELECTRICAL ENGINEER at ASHFORD in a recent 

G letter states :— 
‘On looking over our generating costs for 
G the year ending last March, I find that the 
cost of fuel per unit is °2705d. against °345d. 
$ of the previous year. This is satisfactory, 
and though a good deal of the saving is due 
to increased output, there is no doubt that 
some of it is due to the performance of 

‘ine.’’ 


Electrical Engineers interested in the economical 
production of Power and Light should write for 
publication No. H952 to: 


Davey, Paxman & Co., Ltd. 


(Associated firm of Agricultural & General Engineers, Ltd.) 
%-56, Aldwych House, Aldwych, London, W.C.2 


Telephones : Holborn 4966-7 Works: Colchester. 


Ready for 
IMMEDIATE | 
USE. 


This 10/15-amp. Ironclad Fuse- 
board can be handed direct to the 
wireman. 


It is only necessary to knock out 
the steel discs when conduit or 
rg for special cables can be 
ixed immediately for any instal- 
lation. There is no need to wait 
for drilling—erection costs and 
delay are saved. 


Fitted with Home Office type 
fuses, and of M.E.M. standard 


of quality throughout. 


M.E.M. Gear saves time 
and money and gives 
greater security at no 
greater cost. 


SEND FOR LIST No. 175 


KAN TARK 


lronclad 
Fusehoards. 


[Mania ELECTRIC 
Manufacturing Co, Limited. 


BARFORD Sr, . BIRMINGHAM 


Also at 


LONDON, MANCHESTER, GLASGOW, NEW- 

CASTLE, LEEDS, BRISTOL, BELFAST, DUBLIN, 

SYDNEY, BOMBAY, JOHANNESBURG, SHANG- 
HAI, and BUENOS AIRES. 


AND ALL BLECTRICAL WHOLESALERS. 
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BEST WISHES FOR 1930 . . . 


HE ever-recurring promise of the 

New Year coincides this time with 

the certainty that 1930 will be a 
year of Prosperity for the whole Elec- 
trical Industry. 


Big undertakings are nearing completion, 
others are in perspective. Both the one 
and the other are a virtual guarantee 
li that the 1929 demand for electrical 
he, material will be greatly exceeded in 1930. 


a To our many Trade Friends we extend 
“is the compliments of the season, together 
with our congratulations on the excellent 
volume of business done in 1929. 


In 1930—as in all years since 1898,— 
the SUNCO will be doing its part and 
to those who do not know what SUNCO 
SERVICE means we can think of no 
better wish than that they should have 
ample opportunity of experiencing its 
benefits in the opening year. 


CONGRATULATIONS ON 1929 


118-120, Cross Road, 49.50, Park Place. 
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The road to Hell is paved with good 
intentions. You can ensure a smooth 
passage in whatever direction you are 
travelling by making a New Year 


resolution to use VENNER TIME 
SWITCHES. If you succeed in this 


they will pave your way to Heaven. 


and wish 


TO FRIENDS IN THE TROPICS 
A COOL BREEZE TO FAN YOU, 
TO THOSE IN COOL CLIMATES 
A HOT SUN TO TAN YOU, 

IN TEMPERATE PLACES 

FAIR WEATHER, NOT DIRTY, 
TO FRIENDS EVERYWHERE 


good luck 1950 


VENNER TIME SWITCHES 


BRA Telephone: VICTORIA 2552 Private 


Exchange. WESTMINSTER, S.W.1 Phone, London.” 


Dunedin, etc. Belgium.-— M. Pierre Pollie, Denmark.—M. H. Larsen, Copenhagen. 


“Rue de l'Abendance, Brussels. 
Holland.—G.E.C. (Holland) Ltd,, The 


& Co., Melbourne and 


Srés Buenos Aires. 


45, HORSEFERRY ROAD, Telegrams ; “CLOXWICHES 


OVERSEAS AGENTS :— STAND 80, BARCELONA EXHIBITION. 
| Canmada.— Lincoln Meter Co., Toronto. Portugal.—M.M. Mussche, Rua Garrett, Lisbon 
Salisbury, Bulawayo, etc. Malay States.— Spain.— Anglo Espanola de Biostetes dad. re 
J. & Lak. Huttenbach. Lazarus & Sons, Ltd., Barcelona, Madrid and 
nat Wellington. Auckland, Christchurch, Penang and Singapore. Norway.—Elektrisk Bureau, Oslo. 


Argentine. — Anglo- Argentine G.E.C., Ltd., 
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S with “The Ship that Found Herself,” so, multi- 
plied a millionfold, with the world to-day, it is 
the pulling together that counts. ' 


In this age of specialised manufacture, large in- 
dustries are learning the importance of enlisting the 
co-operation of those from whom they draw the 
materials employed in their processes and, time and 
again after studying their problems, we are able to make 
recommendations regarding the use of Asbestos which 
result in far-reaching economies. Is it not possible that 


7 our fifty years’ experience would be of service to you? 
Ebony «Sindanyo” was produced, after seven years’ 


research, as a result of the closest co-operation with 

some of the largest electrical manufacturers in this 
: country, and the whole Electrical Industry is, to-day, 

benefiting. Please send us your problems. 


INSULATING BOARD. 


‘DIELECTRIC: HOMOGENEOUS: STRONG: 


TURNERS ASBESTOS CEMENT LTD., 
TRAFFORD PARK, MANCHESTER. 


'e luce courte. 
Metropolitan- Vickers Blectrical 
Company Limited 


Please enquire for Brochure No. 13. 
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You can be sure it's an ISCO merely 
by looking at the fuse base. The 
simple method of fixing the terminal 
by means ot the patent spring fork 
gives self-aligning contacts, and 
also does away with the screw passing 
through the base from the underside 
—always a possible source of failure 
should the compound stopping melt 
or fall out. There are many little 
features like that in ISCOS which 
make an Engineer say, “There's an 


ISCO!" 


A copy of this Booklet will 
be sent Post Free on request 


It gives full details of all the 
salient features of ISCO Cutouts 


MANUFACTURED BY 


_WcT.HENLEYS TELEGRAPH WORKS CO. LTD. HOLBORN VIADUCT. E.C.I 


Big leads lead 
to big loads 


STANDARDIZE THE 
60 AMP. SERVICE 
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Ideal for Installations in SWIMMING BATHS, 
LAUNDRIES, BREWERIES, DISTILLERIES, ABATTOIRS, 
COLD-AIR STORAGES, CHEMICAL WORKS, PAPER 
MILLS, and all hazardous situations. 


OBVIATES CONDENSATION 
TROUBLES. 


ENSURES PERFECT 
BONDING. 


EASILY INSTALLED. 


NEAT APPEARANCE. 


CHORLTON-CUM-HARDY BATHS. 


A RECENT “GLO-CLAD” INSTALLATION 
carried out for 
THE MANCHESTER CORPORATION 


by 


Messrs. MAITLAND & CO. (MANCHESTER), LTD., 
Electrical Engineers, 
29, PRINCESS STREET MANCHESTER. 


WRITE FOR CATALOGUE No. 22. 


W. T. GLOVER & Co., Ltd., 


TRAFFORD PARK - - MANCHESTER. 
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THREE ENGINEERS, 
— old friends — MET: *% 


—and of course conversation turned towards “‘ shop ”’ 
and electric motors in particular. They knew the 
good points of a motor and were unanimous in 


placing Mather & Platt Machines in the forefront. 


The first, a colliery man, had never found a motor 
to stand up so well to the arduous conditions of 
his work. 


The chemical works manager found his production 
steadier by virtue of fewer breakdowns—a tribute 
to the sound workmanship in a Mather Motor. 


And the other, a consultant, was impressed by the 
theoretical points of design and winding and by 
the solid construction of all the vital parts. 


If you would care for information about Mather 
and Platt Electric Motors—either A.C. or D.C. 
write for booklet E 77a—or leaflets on any special 
type in which you are interested. 


Electrical & Hydraulic Engineers 
PARK WORKS, MANCHESTER 


and at 
Park House, 22, Great Smith Street, London, S.W.1 


TYPE 


Induction Motors 


FOR EVERY 
ELECTRIC DRIVE 


Mather & Platt “‘L” Type Motors are 
simple, “‘clean,’”’ and robust in 
adaptable to widely varying conditions yet 
low priced. New resources, improvements 
in materials and a reorganisation of pro- 
duction methods have made this Motor 
possible—a better motor at a more advan- 
tageous price. 

Reliability and electrical efficiency are 
higher than ever before. All L type motors 
comply in every respect with British Stan- 
dard Specification No. 168/1926. 

Every ““M. & P.”’ motor is tested for 
4to 6 hours under Load—it is the users’ 
safeguard. 


Write for Catalogue E. 77a. 
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ELECTRO-MEDICAL APPARATUS 


The latest apparatus for manipulative and general 
massage. Especially recommended for its tonic 
action and for the cure of obesity, etc. 


This apparatus is now in general demand by dealers 
in electrical equipment. 


It is entirely British Made in our own London Works. 
PRICE &28 for D.C. or A.C. 


Running Cost : 30 Treatments for 3d. 


The “ MEDISUN” Ultra-Violet Light Apparatus is of the 
quartz mercury vapour type. It has been so designed as to 
eliminate all unnecessary expense, and yet provide an efficient 
source of ultra-violet radiation, quick in its reaction speed, not 
requiring adjustment, and foolproof in its mechanical details. 
Whilst the price of the “ Medisun ” is quite low, its appearance 
is really first-class. Manufactured in polished aluminium 
throughout, it does not require frequent cleaning, is designed 
to stand on any table, weighs only 14 Ibs., and is a thoroughly 
reliable piece of apparatus. 


PRICE, for use on direct current - £12 
PRICE, for use on alternating current £18 


STANDARD MODEL 
on Telescopic Floor Stand from which the Lamp may be 
readily detached. = 
PRICES: £15 for D.C.. £21 for A.C. oe 


We manufacture and can supply from stock EVERY TYPE OF ULTRA-VIOLET LIGHT APPARATUS. .,..5224 2° «2. 


FULL BODY RADIANT-HEAT BATH 


int A cage” ase" A whole-body bath in which the patient 
(Reclining reclines in a comfortable position upon an 
Pattern) easily-washable couch. 


The cabinet is made of white wood treated 
with several coats of air-drying enamel. 
The top rail is of highly-polished teak. 


Eight flame-coloured heat and light ‘units 
supply the heat. 


Temperature is easily regulated by the 
controlling switches fitted at one end of 
the bath. 


Each lamp is safely guarded by a lacquered 
guard and aluminium reflector. 


The floor is covered in black and white 
tile-pattern linoleum. Double doors allow 
easy entrance to the bath. 


PRICE, for any voltage—A.C. or D.C.. 
£61 100 
TYPE OF RADIANT-HEAT APPARATUS. send tor catalorue No. 42. 


We manufacture and can supply from stock EVERY 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


167-185, GRAY’S INN ROAD, LONDON, W.C.1. 


Telephone: TERMINUS 5432 (6 lines). 
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ULLERS INTERLINK HEWLETT Type 
Insulators are in service throughout the 
world, 
It is by manufacturing the complete units, both 
porcelain and ironwork, in their own plants that 
Bullers are able to maintain their high standard 
of efficiency. 
Whatever your insulating 
problem, consult Bullers. 


BULLERS, LTD. 

Porcelain Works: h 

HANLEY AND MILTON, STAFFS  Masbion Flouse, 9971 (3 Fines) - 
Ironworks : 

‘ON, STAFFS. SB Cannon, London.” 


2 3 
J 4 
e 
if 
e 
ah 
. 


December 27, 1929. 


H.P. 
one factory 


10,000 H.P. A.C. and another 2,500 H.P. D.C.— 
12,500 H.P. in all—that is the total horse-power of the 
motors controlled by “Brookhirst Switchgear” in one 
artificial silk factory. Some of the types of Motor 
Control Panel are illustrated above—hand operated Star 
Delta and Rotor Starters, automatic Rotor Starters, D.C. 
control panels, hand operated and automatic—the whole 
galaxy of modern control gear is represented in this factory. 


Jt is not an exception. The largest industrial plants 
—bearing household names which leap to the mind when 
chocolate, soap, and steel are mentioned—are usually the 
most attached to Brookhirst Switchgear. Why? Because 
they can keep accurate maintenance costs and can prove 
that good switchgear more than justifies itself. Proof may 
be more difficult in your case, but the experience of 
others is worth noting. 


Meantime, let us send you any of our technical pub- 
lications which are of interest. 


BROOKHIRST 
SWITCHGEAR 


CHESTER. 


TO : BROOKHIRST SWITCHGEAR, LTD., CHESTER. 


x 


3 D.C. Control Gear : automatic. 
245 Control of Printing Machinery. 

247 Control of Voltave & ? we: ransmissicn. 
253 Control of Textile Machinery. 

— Control of Boiler House Plant. 

278 Control of Synchronous Motors. 

= Control of Ships’ Auxiliaries. ! 
287 


Control of Power Factor. 
Multi-speed A.C. Starters. 

» 291 Control of Machinery. 
» 292 Printing Exhibition, 1929. 


US YOUR 


Poros 


SMELTERS & REFINERS 
GEDMINSTER SMELTING WORKS BRISTOL 
TELEPHONE 8060 (9 LINES) TELEGRAMS “PASS BRISTOL: 


BAILEY’S “TELL-TALE 


ESTABLISHED 1839. 
: £ | Sir W. H. BAILEY & Co., Ltd., 
MANCHESTER. 


PRESSURE AND VACUUM. 


Indscate and rocord Steam, Air, Gas and 
Water Pressure at any distance from the 
source of pressure. 


Compressors Vacuum Pumps, Lubricators, Valves 
aaa and Cecks, Boiler Fittings, &c. 
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SouTH-EAST 


THREE-PHASE 


TRANSFORMERS 


15,000 kVA, 132,000 VOLTS, 
50 PERIODS. 


~~ 


One of the 26 three-phase Transformers 
for the South-East England Grid under 
construction at the Walthamstow Works. 


ro da 


| 


ULLER ELECTRICAL MFG. LTD. 


ASSOCIATED WITH 


ASEA ELECTRIC LTD. 


5, Chancery Lane, W.C.2. - -- Works: Walthamstow. 


Telephone: HOLBORN 6001 (5 lines). Telegrams: FULLMAGE, FLEET, LONDON.” 
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DI-ELECTRIC STRENGTH 


33562 VOLTS PER MIL 


and after 48 hours’ immersion in water 


2784 VOLTS PER MIL 


SPECIFIC RESISTANCE 
= 10" Yom’ 
ARE OFFICIAL TEST READINGS OF 


Heat and Humidity dangerously 
lower the di-electric strength of 
most insulating varnishes 


ENSURES SAFETY 


AT ALL WORKING TEMPERATURES AND 
UNDER VERY EXACTING CONDITIONS. 


When heated from 15° to go° C. 
its di-electric strength 
falls only 18°5% 
Whea immersed 48 hours in water 
its di-electric strength 


falls only 17% 


The Insulation Resistance 


EQUALS THAT OF 
GOOD RUBY MICA. 


No. 1255B “ Ohmaline” 


HIGH TENSION. 
OIL WATER 


(BLACK INSULATING VARNISH) 


MEETS EVERY NEED. 


Di-electric Strength 1500 Volts per mil. 
Falls after 48 hours in water only 3°3 per cent. 


HOT-OIL PROOF. 


“SHAYDOLITE” 


LAMP LACQUERS 
SURPASS 


ALL SPRAYED LAMPS FOR 
RICHNESS OF COLOUR. |' 


A wide range of Colours in 


Clear, Opal & Frosting Finish 


APPLIED IN A MINUTE. 


T-RADIATING 
FLEXIBLE. 
Prevents Sparking at Commutator Ends. 


Breakdown Voltage 3600 Volts p‘0'l mm. 
Suitable for HARD-WORKED TRACTION MOTORS. — 


“ We never had a breakdown with 
*‘INSULDERM ’” 


said a New Zealand Tramway Co. after 
‘Insulderm’ had overcome constant trouble. 


' Also for coating Cetton-Covered 
and Enamelled Wire. 


ENAMEL 


IS STILL THE FINEST PROTECTOR 
from Acid Fumes and Spray in Battery Rooms, 
Chemical Works, Mines, &c., &c. 


QUICK-DRYING. 
In all usua coleurs. 
INSIST ON SBBING OUR NAMB ON EVERY GAN. 


WE ARE SPECIALISTS in the production of Paints, Enamels and Varnishes for Protective Work of all 
kinds. Our wide experience and technical resources are AT YOUR SERVICE for the asking 


Full particulars on application to Sole Manufacturers :— 


GRIFFITHS . BROS. & Co., 


' Paint, Enamel and Insulating Varnish Specialists, 
MACKS ROAD, BERMONDSEY, S.E. 16. wor” srocuront 


. AGENTS ALL OVER THE WORLD. 


Telephone Nos. 
BERMONDSEY. 1151-3. 


| 
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Mor 


This BIG new Auto- 
matic Delco-Light 
Plant has been de- 
signed to supply abundant 
current for every need of 
the larger home, farm and 
business. 
* 


Its running feconomy is 
amazing. Current require- 
ments up to 175 watts are 
supplied by a‘16-cell Delco- 
Chloride Battery, automati- 
cally trickle charged when 
the plant is running. 

* * 
There are no running costs 
on loads below 300 watts. 
The plant automatically cuts 
in when the jload exceeds 
300 watts, generating up to 
1,500 watts as required. 
When load drops to 175 
watts the plant cuts out. 
Fuel, wear and tear are 
saved. 


* * * 


Four - cylinder, overhead 
valve, air cooled engine ; 
silent, dependable, trouble- 
free. Automatic starting, 
stopping, lubrication and 
battery charging. 

* * * * 


Enquire about this sturdy 


plant—post the coupon to- . 


SEND THE 
COUPON 


power 
heavy 


loads, more 
economy 


loads 


Fd 


¢ 


Fully Automatic 
Model 


¢ 
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| ENGLISH Map) 


All parts are made in the BRAY self-contained 
factory, and conform to B.E.S.A. standards. 
The specially designed shade carrier will be appre- 
ciated. It can be gripped easily by the fingers. 


ALL THE BRASS PARTS OF BRAY LAMPHOLDERS ARE 
SPECIALLY HEAT TREATED —— THEY CANNOT CRACK. 


For particulars and prices apply to your FACTOR, or to:— | RAY 
GEO. BRAY & co., Ltd., LEEDS. il ENGLISH MAK 


It pays to buy quality- 


DIO 


i AEONIC WORKS, 


HORLEY, SURREY 
mee FOR EVERYTHING 
ELECTRICAL. 


LIGHTING PLANTS, BATTERIES, 
DYNAMOS, MOTORS, SWITCHGEAR. 


Phone: HORLEY 400. Telegrams : “‘AMMETER, HORLEY.” 
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GABLES 


SIEMENS BROTHERS & CO., LTD., 
WOOLWICH, LONDON, S.E. 18. 
Telephone: Woolwich 1161. 
Branches at :—Belfast, Birmingham, Bristo!, Cardiff, Glasgow, Leeds, Liverpool, 
Manchester, Newcastle, Nottingham, Sheffield and Southampton. 
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ASK FOR OUR NEW ACCESSORIES CATALOGUE —E 108. 


SPERRYN & COMPANY, MOORSOM ST., BIRMINGHAM. 
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Under the tropical sun 


In the dark continent Henley Cables are 
being installed—here, as they do in every ? 
other part of the world, they will carry or 
the current in the best way. 


Whatever your cable requirements— 
wherever you are—you can not do better 
than to 


CABLES 


carry the current 
W. T. HENLEY'S TELEGRAPH WORKS COMPANY, LIMITED, Holborn Viaduct, LONDON, E.C. 1. 


OVERSEAS BRANCHES : 
ARGENTINE. — Buenos Aires: Peru, No. 84; Piso, 4. 
AUSTRALIA.— Melbourne : 205-7, William Street. Com 83, Clarence Street. Brisbane: 59, Elizabeth Street. 
Agencies at :—Adelaide, Perth, Newcastle, Hobart 
INDIA.—Calcutta : _ eaher Heese Old Court House Corner. Bombay: Henley House, Ballard Estate. 


A at: Karachi, Delhi, Colombo, Lahore. 
SOUTH AFRICA \CA:—Johannesburg : 17-20, Standard Bank Chambers (P.O. Box 5015). Agencies at:—Capetown, Durban, Port Elizabeth, Lourenco Marques, Bulawayo. 
OVERSEAS AGENCIES : 
BRAZIL.—Rio de Janeiro: Henry Rogers, Sons & Co. (of Brazil), Ltd., 5, Rua Visconde de Inhauma, 85, Caixa Postal, 1047. 


Sao Paes : Henry Rogers, Sons & Co. (of Brazil,) Ltd., Rua Jose Bonifacio, 47. 
CHINA. — : The ing vnamnae Ltd..8a, Yuen Ming Yuen Road, And at: Hong-Kong, Tientsin, Harbin, Mukden, Tsingtao Peking 


and 
EGYPT & Amer Sayer Colley, Khedivial Buildings, Sharia Emad El Dine. FRANCE.—Paris: Ad. Seghers, 4, Rue de la Michodiére. 
MEXICO.—Mexico D.F.: Watson Phillips & Co., Avenide Uruguay Num. 103, Apartado, N 
NEW ZEALAND.—Wellington, Turnbull & Jones, 19 - 23, Blair Street. And at:—A sch, Dunedin, 
PORTUGAL.—Lisbon : Ad. Seghers, Rua do Alecrim, 79. SPAIN.—Madrid: Ad. Seghers, Calle de Goya, 36. 
STRAITS SETTLEME: ENTS.— —) The Central Engine Works, Ltd., 1, Collyer t. And at : Ipoh and Kuala Lumpur. 
SWEDEN.—Stockholm : Be. & Beving, Birgerjarisgaten, 9. 
WEST AFRICA.—The United Africa Co. Ltd., Associated Comm — , Cameroons, French Guinea, Portuguese Guinea, 
Gold Coast, Gambia, Ivory Coast, Seychelle Isles, Nigeria, — Liberia. 
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IF IT is BERRY” switcn—ir Is Goon, 
LOW PRICE NOTWITHSTANDING. 


This illustration is one of the 
“HOUS”’ range of Switchfuses 
(Catalogue No. 7234—Splitter 
Type). It has quick make and 
break. 3” straight break Fuses. 


Ample clearances. 
Detachable end plates, etc., etc., 


and the price is 14/6 list. 


If you have not yet received a copy 
of our leaflet on this pattern, one will be 
sent you immediately upon request. 


LONDON : 


ELEGTRIG 


MODEL 539 
MINIATURE PORTABLE 
CURRENT TRANSFORMER. 


The companion instrument 
to Model 528 A.C. Ammeter. 


The introduction of the Model 539 Current Lager ny it 


possible, for the first time, to measure A.C. curren ing from 02 
of an ampere to 200 amperes with small, high weight. low 
cost instruments. 


The equipment consists of the Model 539 Transformer, weighing only 

pounds, having self contained primary ranges of 2/5/10/20 amperes 
with inserted primary ranges of 50/100/200 amperes, with a miniature 
A.C. Ammeter, Model 528, having a full scale reading of one ampere. 


Slode 539 Current Trans- 
former, list price 2B 10s. 


Model 528 Ammeter, one 
ampere, list price 23 10s. 


Model 528 Voltmeter, 150 and 
15 volts, list price 23 108 


The Model 539 has a one ampere dary with a dary burden 
of 2 volt-amperes maximum. This Transformer, in combination with 
the Model 528 one-ampere instrument, covers a wide and useful range 
of current measurements. The Transformer has a guaranteed accuracy 
of 1% on frequencies of 25 to 150 cycles. 


The self-contained primary ranges are changed by an unique range 
changing switch, a noteworthy achievement in design which assures 
speed and ease of operation. 


of Weston Electrical Instrument Co., Litd., 15. Gt. Saffron Hill, London, E.C.|. 
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& 86, Newman St., W.1. 
BIRMINGHAM : 
el nclad Works, Hall Green. 
MANCHESTER : — 
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LOW 


STARTING 


CURRENT | 


N buying a motor, it is wise to 
consider the ultimate use to which 
it may be put. 


__... These 3 big advantages of the 
Verity Heemaf Patent High 
Torque Motor will save the cost of 
replacing with a Slip Ring Machine 
if you find you have to start against 
a greater load than first intended. 


AND 
POWER 


There is not a machine on the market 
that can equal the remarkable per- 
formance of the Verity Heemaf. 


VERITYS 


LIMITED 


ASTON 7 BIRMINGHAM 
Telephone : East 0806. Telegrams: Verity, Birmingham. 
SALES HEADQUARTERS & EXPORT DEPARTMENT: 


31, KING ST., COVENT GARDEN, LONDON, W.C.2 


Branches at : 
London, Birmingham, Bristol, Giasgow, Leeds, Liver pool, 
Manc Newcastie-on-Tyne, Nottingham, Swansea, 
Dublin. 


ER. 
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ng only 
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burden 
on witb 
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The TUCKER Groups 


comprise :— 


Tumbler Switches 
Surface, Semi- 
recessed, Flush 
and Tronclad 


Switchplates 
Sockets and Plugs 
Surface, Flush 
and Tronclad 
Bell Pushes 


Iron and Wood 
Boxes 


Lampholders 
Pear Switches 
Ceiling Roses 
Counterweights 
Cut-outs 
Fuse and Distri- 
buting Boards 
in Teak & Iron 
Ironclad Switches 
Ironclad Fuses 


A VASTLY IMPROVED PEAR SWITCH 


Forming yet another example 
of Tucker superiority. 


The movement embodied in the TUCKER Pear Switch illustrated 
is not merely Quick Make and Break, but has a Positive Action and is a 
thoroughly sound and reliable piece of mechanism. 


Mounted on the highest quality ENGLISH VITREOUS porce- 
lain, contacts are of phosphor bronze, accurately designed, ensuring perfect 
contact with che contact arm. Terminals are of ample size without 
soldered or riveted parts,.and will accommodate conductors up to 40/.0076. 


A cord-gripping feature of new and greatly improved design is 
now incorporated, giving an even and effective grip without in any way 
impairing the insulation of the conductors. 

Available with one-way or two-way switch movement, the cases 
are of Brown or White “ Telacite”” insulating material having an ex- 
ceptionally highly-finished surface. 


Send for List G.5, giving prices and particulars of these and other Trouble- 
Free TUCKER Products. You will find it useful and interesting. 


. 
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| 
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Insulation Tester 


** All our apparatus is tested by the 
MEG before despatch.” 
Sydney S Bird & Sons, Ltd., Enfield Town. 


“The MEG has saved me many an 


hour in searching for faults in the 
Dimensions : various repair jobs I have undertaken.”’ | 
54 X 73 xX 64 ins A. W. Enight & Sons, Barnt Green. 


Testing Voltage 500. 
Range 0-100 megohms. ““We have found the MEG a most 
valuable piece of apparatus in con- 
7 Ask for nection with insulation test of our 


List D154. colliery plant.” 


Cannock Chase Colliery Co., Lid. 
jj AY, 


British Instruments for British Industries. 


EVERSHED & VIGNOLES LTD. 
ACTON LANE WORKS, 
LONDON, W.4. 3.115, 
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SAFETY 


As supplied to Government 
Depts., Shipyards, Corpora- 
tions, and leading Engineer- 
ing Firms. 
“GUARDIAN” Type G.1 


The “Cruiser” 


Retuse substitutes. 
Full details of wide range of 
Handlaimps on request. 


The two patterns of 
.O. handlamps illustrated 
represent excellent value. 
Strong guards, sturdy 
design, safe in use. 
Each handlamp 


separately boxed. 
Pamphlet on request. 


LONDON DEPOT: 
5 & 6, Eden Street, 
Hampstead Road, 
N.W.1. 


LEEDS DEPOT: 
Upton’s Yard, 
BRIGGATE. 


=‘ CRUISER’= 
HANDLAMP 
Handlamp with insu- 


lated lampholder, 
heavy galvanised 


Hand Lame (as illus.) com. guards of 9’s gauge 
Holder. Price '7/-each (sub.) wire. 
With push-bar switch, 9/- (sub.) List No. A/GS5. 


Price 4 | (Sub.) 


Safety 


ELECTRICAL SOLDERING IRONS - 


ALL SIZES, FOR ALL PURPOSES. 


comsinE SPEED, CLEANLINESS 
AND RELIABILITY. 


TRY THEM ang PROVE THEIR WORTH. 


Guaranteed for SIX Months. 
Illustrated Catalogue giving full particulars from Telephone No. : EAST HAM 801. 


“ BROWNING’S PAT, No. 170016. 


BROWNING’S ELECTRIC CO,, wre woes 


ST. MARTIN'S AVENUE, 
Manufacturers. Tele. Address: “ Electroels, Eham. London.” EAST HAM, LONDON, E. 6. 


MET-VICK-RAY REFLECTOR 


All-metal— 
unbreakable—but 
remarkably low in price. 


Fixed in a few seconds by the turn of a 
thumb-screw and requiring neither shade- 
ring, gallery, nor loose parts, the unbreak- 
able Aluminium MET-VICK-RAY, with 
its highly polished inner surface, is the ideal 
reflector for shop windows and showcases 
everywhere. The reflecting surface is 
guaranteed not to crack or peel. 


Adequately ventilated for use with gas- 
filled lamps. 


Send for supply of leaflet 7130/5 for over- 
printing with your own name and address. 


METRO-VICK SUPPLIES 


(Proprietors: Associated Electrical Industries, Limited), 


Metro-Vick House, 155, Charing Cross Road, 
LONDON, W.C.2. 
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>| Special Kmas Offer. | | — 
= Gas filed OPAL LAMPS 
The in glareless lighting 
SEND FOR OUR | 
| NEW CATALOGUE | 
PRICE LISTS 
| AND TERMS. 
1 . 
CARMENTA ?-VACUUM :CLEANER 
\ Write for Particulars. ——— 12 Months’ Guarantee. 
Ve 
mq THE ELECTRICAL EQUIPMENT & CARBON Co., Ltd. 
107/109/111, New Oxford Street, 
Telephone : LONDON, W. Telegrams : 
Temple Bar 7058, 7059. “* Thermotype, Westcent, London.” 
The thin outer opal skin of om 
the Cryseleco Opal Lamp , 
abolishes the glare asso- 
ciated with the employ- 


yet retains all the intensity skinned construc- 


by ws cf tion of the Cryselco for 
mination spread over a Opal Lamp pro- GE 
wide area gives softer tects the filament C I N E M A 

shadows and minimises against chemical 


CURTAINS 
the present wide variety deterioration in 
of stock. use. 


action from the 
opal glass and 


Positive 
Action—no 


slipping. 


HOME BRANCHES: 


BRIGHTON : 35, Duke Street. LONDON: Thanet House, 231-2, 


(Telegrams : “Cryselco, Brigh- Strand, W.C.2. (Telegrams : 

ton.” Phone: Brighton 5512.) “Cryselco, Estrand, London.” from the Bioscope room by means of a d 
BIRMINGHAM: 4041, Clarence. Sainte’ Chambers two-way push button switch. hp. an 

t ’ Chambers, 

(Phone: Midland 662) 41, High St. (Phone : Bristol motor, coupled direct to worm and gear, part 
NEWCASTLE -ON -TYNE:,, 21, ll, New Station Street. assures non-slip and positive action. The 

x (Telegrams: “ Cryselco, Leeds.” curtain travelling track, of substantial design, matii 

"Phone : Central 3295 suitable for light or heavy curtains, is in- Fully iustrated catalogue is n 
GLASGOW: 173, Bath Street. bers, 68, Corporation Street. cluded. We manufacture Electrical Effects sent on request. 

egrams: Cryselco, elegrams : ryselco, an- Ballreom. British 
gow.” ‘Phone: Douglas 577.) chester.” ‘Phone: Blackfriars for Theatre, Cinema and of 0 


LIVERPOOL: 22, Sir Thomas St. 
Phone: Bank 3510/11. grams: 
“Cryselco, Liverpool.”’) 


4871-2.) 
CARDIFF: 30, Charles Street. 


(Phone: Cardiff 7466.) 


CRYSELCO LTD. 


KEMPSTON WORKS - 
Telegrams : Cryselco, Kempston. 


BEDFORD 
‘Phone : Bedford 3277 and 3278. 


AUSTIN WALTERS & SON,L” 


GAYTHORN ELECTRIC WORKS, 
MANCHESTER 


CENTRAL. 
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FANS INFINITE APPLICATIONS 


QIROCCO FANS are made in a large 

number of sizes and in a wide range 
of designs to suit every possible fan Write for Descriptive Catalogue No. 4. 
application. They are used for the 
ventilation of Mines, Buildings and Ships, 
Dust Removal, Boiler Draught, Cupola 
Blast, etc., and, in fact, for every pur- 
pose for which a fan can be employed. 


Ltd. 

Sirocco Engineering Works, Belfast. 
“| LONDON, MANCHESTER, CARDIFF, BIRMINGHAM, GLASGOW, NEWCASTLE, BRISTOL. - 


GET YOUR D.C. 
FROM THE A.C. MAINS 
BY MEANS OF 


| 
METAL RECTIFIERS 


and dispense with valves, chemicals, moving 
parts, and constant renewals. They require no 


i maintenance or attention, and their high elficiency Above is shown a group of 
is maintained over practically their whole range cond toe 
of output. | Electricity Department of the - 
County Borough of West Ham. 
Send for Pamphlet D.P.11r des- Photo by courtesy of the Engi- 
Le _ ervibing our complete range of sets. acer and Manager. 
KS, 


The Westinghouse Brake & Saxby Signal Co., Ltd., 
82, YORK ROAD, KING’S CROSS, LONDON, N.1. 


Telephone : North 2415-6~7-8. 
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WATTS OHM 


WITHOUT A 


SANTON PLUG 


Their big and special features are :— 


Competitive Prices. 


Easy to wire. 


Solid one-piece Pins 
and Sockets. 


Porcelain bushed 
pin entries. 


Patent flexible 
Pins ensuring large 
contact area. 


All our 2 and 3- 
pin types will 
carry 100° overload. 


Support the E.D.A. 


Outlets Campaign 
by recommending and selling 


SANTON MULTI PLUGS 


A 15-amp. Santon Reducing Plug, costing 
1/8, fitted to the Radiator, or used as a 
standby, will take a series of 5-amp. Santon 
Multi Plugs, costing 1/3 (fused 1/6), on the 
same heating point. 


SEND FOR PLUG LIST - 


and ask for samples. 


SANTON LTD. 


Manufacturing Electrical Engineers, 


Newport, Mon. 


Cut your 
current expenses ! 


If you are taking current at a low power factor you are 
wasting hundreds of pounds through the resultant increase 
in the losses in cables, transformers, motors, etc. At the 
same time, the efficiency of your plant is not as high as it 
might be, and your output is consequently lower. You 
can obviate this by installing 


DUBILIER 
CONDENSERS 


for POWER FACTOR CORRECTION which will enable 
you to take your current at a much higher power factor. 
Your supply company will give you preferential rates for a 
high power factor, and what you will thus save will pay 
for the Condenser Installation in probably little over a year. 


There’s a Dubilier Condenser for 
every A.C. Circuit 
—fit one to every A.C. Motor. 


Both in design and construction they are mechanically 
perfect and give the highest electrical efficiency. 


An expert will call and discuss the 
question with your Engineer if you 
will send full details of circuit to— 


DUBILIER CONDENSER CO. (1925), LTD., 
Ducon Works, Victoria Road, 
North Acton, London, W.3. 


UBILIER 


CONDENSERS 


257/P 
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WILL BE A 


YEAR 


COOKERS 


TO MEET ALL 
CONDITIONS. 


—--- 


Reuse 


Very EFFICIENT 


Cannot BE BEATEN 
MERIT 
Onver Now 
Keen PRICES 


TIPTON 131-134. P.B.Ex. 


all 


ate 


THROUGHOUT 


OsrainaBLe FROM STOCK 


PERFECT 
Repucep MAINTENANCE 
Sounp CONSTRUCTION 


REVO ELECTRIC CO., LTD., 2%. 


BRITANNIA WORKS, TIVIDALE, TIPTON, STAFFS. 


LONDON : 30-31, Gt. Queen Street, Kingsway, W.C.2. 
GLASGOW : 73, Robertson Street. 


CARDIFF : 5, St. Andrews Crescent. 
NEWCASTLE : 22, Oxford Street. 
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URES OF HART BATTERIES 


7 


= ART” BATTERIES for Pri- 
vate Electric Lighting instal- 
lations, incorporate a _ perfected 
Plante type of positive plate, 
the use of which ensures, under 
normal working conditions, a 
constant Heavy Discharge. 


Reliability of supply is the most 
ie essential feature of Electric Light- 
i ing Installations, and one which 
‘a you can guarantee for your cus- 
tomers by recommending 


HART 


THE BATTERY OF QUALITY 


HART ACCUMULATOR CO. Ltd., 
STRATFORD, LONDON, E.15. 


List of Branches :— 


BIRMINGHAM, 165 Edmund Street ; BRISTOL, 90, Victoria 
Street; CARDIFF, 50 Charles Street; GLASGOW, 107 
Wellington Street; MANCHESTER, 88 Chapel Street; 
WESTMINSTER, 36 Victoria Street, S.W.1; YORK, 
Fawcett Street. 


Goodall Ad. 


ELECTRIC 
Water Heaters 


In sizes from 14 gallons, 
thermostatically control- 
led, white cellulose finish 
£6 10 0. Larger tanks 
up to 250 gallons have 
been supplied by us for 
heating during off peak 
load. 


“ Highlow ” 
Immersion Heaters 


Tubular or bladed type for 
water heating. Elements in 
tubular type may be with- 
drawn without unscrewing 
heater from tank. Manu- 
factured in various sizes and 
types for all requirements. 
Write for list H.W.29 
post free with pleasure. 
Immersion Heaters specially 
designed for Oil heating— 
ask for list O.7. 29. 


Established 1853 
Sole Makers : 


Archd. LOW & Sons Ltd 


Oil Heating Specialists 


Merkland Works Partick Glasgow 
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For Hiring Out 


This compact Fire is specially 
designed for this purpose. 


It is made in l, 2 and 3 K.W. 
sizes, finished in 17 delightful 
shades of enamel and 5 other 
attractive finishes. Guaranteed 


CARRON quality throughout. 


Quotations on receipt of 
probable requirements. 


IRONF OUNDERS 
TO H.M. THE KING 


Write for a sample Fire 
for inspection and _ tests. 


Carron Company’s 
Booklet No. 24R 
illustrates a pleas- 
ing variety of 
attractive , fires 
and gives much 
information, 


THE “ARGUS” (“Stella” Series). 


| CARRON COMPANY. WORKS: CARRON, STIRLINGSHIRE. 
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The reliability of J. & P. 
Switchgear is not confined to 
the certainty of protection it gives 

your circuits. It extends to the readings given by the 
indicating instruments on the board—not only when 
on test in the works, but also on site, when they have 
withstood the handling inseparable from transport 
and erection. 


With J. & P. Instruments you can believe what you 
see indicated on the dial. They are made in our own 
Instrument Department, by craftsmen of long experi- 
ence, to the highest standards of accuracy for their class. 


Responsibility for Switchgear and Instruments is 
undivided when you place an order with J. & P. 


Johnson Phillips, Ltd., 
Charlton, - London, S.E.7. 


Branches throughout the Provinces and.the Empire. 
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Another of our series of important new London buildings wired with 
J. & P. CABLES 

is the striking edifice of Messrs. J. & E. Atkinson, Ltd., 24, Old Bond Street, W.1. 

The Architect was: E. Vincent Harris, Esq., F.R.I.B.A. 

The complete electrical installation for lighting and power was carried out by 


GRIERSON, LTD., 4, Bloomsbury Place, W.C.1. 
who used J. & P. Association V.I.R. Cables, the best cables that can be made, 
worthy of the best buildings that can be built. 


The prestige of J. & P. Cables stands high amongst Architects, Consultants, 
and others responsible for high-class installation work. Accompany your 
tender with our Guarantee Form (supplies on application) certifying that 
you have included for J. & P. Cables. 


Johnson & Phillips, Ltd., 
Charlton, - London, S.E.7. 


Original Members of the Cable Makers Association, - 
London Offices and Stores: - - - Columbia House, Aldwych, W.C.2. 
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THE” WECOL” KNIFE SWITCH 


(Dead Hinge Type) 


Simplest in Construction— 
Highest in Efficiency— 


In every detail of design and construction the 
“Wecol” Knife Switch is built to the highest 
standard of Electrical and Mechanical Efficiency. 


It possesses the added advantage of occupying less 
space than many others of the same Electrical 
Capacity. 

Blades and Contact Tips— ; a 


are of best High Conductivity Copper. Capacity rating to 
I.E.E. Regulations and British Standard Specification. 


Handles— 
are of Moulded Non-flammable Material of highest possible 
insulation. Polished Ebony Finish. 


Rocker and Saddle— 
Best Malleable Castings all drilled to Jigs and inter- 
changeable. 

Supplied for Capacities from 15 to 500 amps. 


Write for Booklet MS. 
The Walsall Electrical Co., Ltd., 


61, Bridge Street, 
*Phone : Walsall 2045. WALSALL. 


Blue Prints will be supplied on request giving overall 
dimensions and drilling details for Panel Mounting. 


Send to-day for the ‘ Book of Apex’ giving the full range of 
‘APEX’ Switches and Distribution Boards illustrated and 
described, together with particulars of price reductions. 


If you would like to see a representative, you may rest 
assured of intelligent co-operation in your requirements 


ENGINEERING CO., LTD., 
MORDEN WORKS, WIMBLEDON, S.W.19. 


(1 minute S. Wimbledon Station, U 
Wimbledon 5466-5470 (fue lines) (Private Ex) Fosteraco, Phone, A.B.C. Code, 5th. 


NEW LONDON SERVICE STORES: * WEE-APEX ’ FUSED SWITCH. 
11, Fitzroy Square, London, W.1. Telephone : Museum 2412,3. 
BRANCHES: Birmingham, Bristol, Glasgow, Leeds, Liverpool, Manchester, List price 3s. 10d. each for gross lots. 


Established 1903. Prices quoted for smaller quantities on application. 
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FITTINGS LAMBS 


Made by the Manufacturers of the famous Argenta Lamps 
and All-Electric Radio Receivers and Neon Signs. 


Philips Lamps Ltd., Philips House, 145, Charing 


Cross Road, London, W.C.2. 


lanrerns 


Modern street lighting conditions 
demand fittings of quality. Those 
in the Philips range combine effici- 
ency with good appearance. 

Type N.A.35 illustrated above repre- 
sents the latest achievement in street 
lighting fittings. The cylindrical 
globe of three ply opal glass concen- 
trates most of the light on the road 


* and also illuminates adjacent build- 


ings with diffused light giving a very 
pleasant appearance to main thorough- 
ares. 

A patent device ensures the lamp 
being in the correct focal position. 
The fitting is sent out completely 
wired and it is only necessary to 
connect the lead-in wires to the 
terminal blocks incorporated in the 
cast iron canopy. The wires from 
these terminal blocks to the holder 
are insulated with fish beads, no 
rubber (which is liable to perish) 
being used. 

THERE IS A PHILIPS FITTING 
FOR EVERY COMMERCIAL 
PURPOSE. 

WRITE FOR LIST TO-DAY. 
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your guarantee 


TWO 66,000 VOLT TRANSFORMERS FOR EXPORT 


IN COURSE OF ERECTION IN WITTON TRANSFORMER WORKS. 
All classes of Transformers are made by the G.E.C. including the following types: 


_ POLE MOUNTING, MINING, FURNACE, TESTING, ETC., ETC. 


- 


Sy 


| 


to 


= 


= 
tages 
= 
Te = 
= 
= 
; = 
= 
# 
Office: Magnet House, Kingsway, London,W.C.2_ 
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DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to existing Advertisements (with Blocks) should reach here not later than 


MORNING 


OF THE WEEK PREVIOUS TO ISSUE. 


lif 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time S58 pm. TUESDAY. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


yy 


THE “ELECTRICAL REVIEW'S" SUGGESTIONS ey 
for dealing with ELECTRICAL POWER ENGINEERS ASSOCIATION 
Apparent Death from Electric Shock 

Transforming and Motor House. ae 
is given of the existence of difference between 
Mounted on Cardboard, 1/6 each. Post free, 2s. 3a. the above Corporation and the Association relative to the “e 2 


dismissal of a member, which difference has been referred to 
the National Joint Board. 


CONSEQUENT UPON this Dispute, and pending a settle- | 
ment, MEMBERS OF THE ASSOCIATION ARE ENJOINED Bs 
TO REFRAIN FROM APPLYING FOR OR ACCEPTING | 
ANY APPOINTMENT WITH THE ABOVE CORPORATION. 


The ELECTRICAL REVIEW, Led., 4. Ludgate Hill, London, E.C4. 


WHEATLEY KIRK, PRICE & CO. 


Have for close upon 80 years 
Specialised in 


VALUATIONS AND SALES BY AUCTION W. ARTHUR JONES, A.M.LE.E., af 
of General Secretary. a 
Electrical Works, Plant and Equipment. 
N: MANCHESTER: NEWCASTLE-ON-TYNE: | 

46, Waling St, ECA. 16, Albert Squre. 26, Set SITUATIONS VACANT. | 


Latest time for receiving 5 p.m. Tuesday. 


If letters are not to be delivered to certain firms or individuals (if known), 
instructions to that effect should be sent to the Manager of the ELECTRICAL 
REVIEW, who will do his best to carry out such instructions. Letters | 
of applicants cannot in such cases be returned to them, nor can the | 
| names of Advertisers using a number in any way be disclosed. 


COLONIAL and FOREIGN AGENTS 
for the 
“ELECTRICAL REVIEW.” 


Original Testimonials should never be sent. 


MELBOURNE: Tait Book » 89, 
Queen Street; Gordon & “Soe 
Queen Street ; * Australasian 
Electrical Times,” 812, Flinders 
Street; Commonwealth Magazine 
Agency, 294, Little hee 4 Street : 


ADELAIDE; H. A. Goddard, Ltd. 


AUCKLAND, N.Z.: Gordon & oe 
Albert Street: R. Hill Son. 
Matlock House, 33/34, Quay 
Trade Publications Co., N.Z,. 


CITY OF CHESTER. 


Engineer for Development of Showroom and Use of 


Insurance Buildings, Queen Street, |G "Servis "Manton, 430, Little 
H. A. Goddard, Ltd. Collins Street; H. A. Goddard, Ltd. Electricity. 
Kurfurste str. 79. W.62; Levrault, |, PPLICATIONS are invited from Electrical Engineers who 
Uberseeverlagsanstalt. G.m.b.H. , des Giacis. 


Leipziger Strasse 101/102. W.8. 
Hirschwaldsche Buchhandlung, 
Unter den Linden 68.N.W.7.; Julius 
Springer, Linkstrasse 25. W.9. 
BLOEMFONTEIN: Central News 
Agency, Ltd. 
BompBay: Thacker & Co., Ltd. 
Boston, Mass., U.S.A. F. W. 
Faxon Co., 83, Francis Street, 
Back Bay; Herman Goldberger, 
\110, High Street; W. H. Guild and 
Co., 120, Tremont Street. 
BRISBANE: Gordon & Gotch, Queen 
Street; H. A. Goddard, Ltd.; Geo. H. 
Barker, 82-84 Adelaide Street. 
CaLouTtTa: Thacker, Spink & Co. 
Gps Town : Central News Agency 


CHRISTCHURCH, N.Z.; Gordon and 
Gotch, Manchester Street. 

DUNEDIN, N.Z.,: Gordon & Gotch, 
Princes Street. 

DURBAN ; Central News Agency, Ltd. 

7 W.A.; H. A. Goddard. 


GOETTINGEN (Germany); A. R. 
Pillai & Co. 

HELSINGFORS (Finland): 
Akademiska Bokhandeln. 


JOHANNESBURG: Central News 
Agency, Ltd. 

LAUNCESTON : & Gotch, 
Street; H. A. Goddard, 


LErPzic: Einkaufsstelle des Borsen- 
vereins der Deutschen Buch- 
handler, Konigstrasse 35. 

MaprRas : Higginbothams, Ltd. 

MapRID: Editorial “ Voluntad” 
8.A. Serrano 48, 


NAPLeEs: Libreria Paravia-Treves, 
Via Guglielmo Sanfelice 49-55, 


NEw YorK: D. Van Nostrand, 8, 
Warren Street, Crowley, The 
Magazine Man, Inc., 511, E.164th, 
Street. 

Paris: Ricour, Chevillet et Cie, 22, 
Rue de la Banque ; E. Le Francois, 
91, Boulevard St. ‘Germain; H. Le 


Soudier, 174/176, Boulevard St. 
Germain. 
PertH, W.A.: Gordon & Gotch 


William Street. 

Port ELIZABETH: Central News 
Agency Ltd. 

PRAGUE (Czechoslovakia) : Fr. 
Rivnac Librarie Na Prikope 24; 
F. Topic. 

RomE: Ditta P. Maglioni & C. 
Strini, 88, Via Due Macelli. 


SANTIAGO (Chile): Alex. R. Walker, 
Casilla 286, Ahumada 357. 


Sima: Thacker, Spink & Co. 


SYDNEY: Tait Book Co., 278, George 
Street: Gordon & Gotch, Pitt St., 
Commonwealth Magazine Agency, 
183, Pitt Street; H. A. Goddard, 
Ltd., 255a, George Street. 

StockHoLM; Alimanna Tidnings- 
kontoret, Gustav Adolfs Torg ; C.E. 
Fritze, Fredsgatan, 2. 

Tokyo: Maruzen Co., Ltd., 11-16 
Nihonbashi-Tori-Sanchome. 

OntT.: Wm. Dawson and 

Ltd., Manning Chambers ; 
om & Gotch, 132 Bav Street. 

WELLINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 

Zurich: E. Rascher & Cie, 
Rathausquai 20. 


have had a technical] education and — and practical 
experience in the application of electricity for domestic, busi- 
ness and industrial gpurposes, management of showrooms, and 
generally in promoting the extensive use of electricity by 
consumers. 

Salary £300 per annum, rising, subject to satisfactory ser- 
vice by increments of £25 to a maximum of £400 per annum. 

The successful candidate will be required to undergo a 
medical examination and contribute to the Council's Super- 
annuation Scheme. 

Applications, stating age, details of education, technical 
training and on gen with copies of recent testimonials, to 
the undersigned on or before December 30th, 1929. 

J. H. DICKSON, 
Town Clerk. 
Town Hall, Chester. 
December 14th, 1929. 8777 


CITY OF SALFORD. 
Electricity Department. 


PPLICATIONS are invited for the position of Junior 
Assistant Mains Engineer, salary in accordance with 
N.J.B. Schedule, Grade 10.B, Olass H, present value 
£211 13s.7d., subject to deductions for ‘Superannuation Scheme 
after twelve months’ satisfactory service. 

Thorough technical training is essential, and experience .n 
surveying and estimating for mains extensions and services 
desirable. 

Applications, stating age, training and experience, to the 
City Electrical es, Frederick Road, Salford, not later 


than January 10th, 1930 
3798 H. H. TOMSON, Town Clerk. 
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SITUATIONS VACANT.—Continud. 


SITUATIONS VACANT.—Continued. 


COUNTY BOROUGH OF WEST HARTLEPOOL. 


Appointment of Borough Electrical Engineer. 


Feeney are invited from qualified Electrical Engi- 
neers, who must have sound commercial ability and 
experience, for the position of Borough Electrical Engineer, 
upon forms to be obtained from me which must be delivered 
duly completed and endorsed ‘‘ Borough Electrical Engineer ”’ 
at the Municipal Buildings, West Hartlepool, not later than 
Saturday, the 11th January 1980. 

The salary, which will be in accordance with the National 
Minimum Scale of Salaries for Chief Electrical Engineers of 
authorised Electricity Supply Undertakings, amounts to £1,125 
for the current year. 

The person appointed will in all probability be appointed 
to the position of Transport Manager which would carry with 
it an additional salary of £150 per annum. 7 

Canvassing directly or indirectly will be a disqualification. 


HAROLD W. STANTON, 
Municipal Buildings, 


Town Clerk. 
West Hartlepool, 
December 20th, 1929. 3812 


CITY OF MANCHESTER. 
Electricity Department. 


POWER STATIONS ENGINEER. 
HE Electricity Committee of the Manchester Corporation 
invite applications for the position of Power Stations 
Engineer. 
xperience in large power station operation is essential, 
and candidates must be Corporate Members of either the 
Institution of Electrical or Mechanical Engineers. 
Commencing salary: £906 per annum, rising to £1,000, by 
annual increments of £50. : “ 
Applications, giving full particulars of technical training, 
experience and age, together with copies of recent testi- 
monials, must be endorsed ‘‘ Power Stations Engineer,”’ and 
reach the undersigned not later than 10 o'clock a.m. on 
Saturday, January 4th, 1930. 


F. E. WARBRECK HOWELL, 
Town Hall, Manchester. Town Clerk. 
December 17th, 1929. 8799 


CITY OF NORWICH. 
Electricity Department. 


MAINS ASSISTANT. 


Eat eg ~ emg are invited for the position of Assistant in 
Applicants must have had technical training and experience 
in the erection of overhead high and low tension mains. 
Salary in accordance with N.J.B. Schedule, Class G, Grade 
9a (present value £251 3s. 2d. net). 
Applications, stating age, and _ giving full particulars, 
together with copies of testimonials, to be sent to the 


undersigned. 
F. M. LONG, 
City Electrical Engineer. 


Corporation Electricity Works, Duke Street, Norwich. 
December 17th, 3796 


BATTERSEA BOROUGH COUNCIL. 


Electricity Department. 


oo Jointers with experience in working on 
live low tension mains.—Apply in writing, giving full 
particulars of experience and when able to commence duties, 
to the Borough Electrical Engineer, Electricity Works, Lom- 
bard Road, Battersea, S.W.11. 3805 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum l1s.). Three consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELEOTRICAL REVIEW address count as seven words. 


A® extra £2 to £5 weekly can be easily earned by men of 
ambition and initiative; clerical work only; no canvassing 
or selling. —6408, Electrical Review, 4, Ludgate Hill, London. 


SSISTANT Electrical Designer required, with experience of 
direct current design up to 300 kW; a.c. experience an 
advantage.—Apply, stating age, end Sena. 
with copies of testimonials, to Sunderland Forge & oinening 


Oo., Ltd., Pallion, Sunderland. 
SSISTANT required in design office. Applicants must have 
ical experience in a deaign office.—Apply in wri i 
training and salary required, to the De- 
signer, G.E.C. Engineering Works, Witton, Birmingham. 3781 


—— 


SSISTANT Technical Engineer wanted for well-known 
oo ae in the electrical industry. Good technical know- 
ledge and practical experience necessary.—State experience 
gue 7 required to 3801, Electrical Review, 4, Ludgate Hill, 
ndon. 


Res and moulded productions. Birmingham firm 

desire to appoist Representative; must have sound con- 
nection for small articles.—6417, Electrical Review, 4, Ludgate 
Hill, London. 


hype required to obtain new consumers and push 
assisted wiring scheme in a rural district of Kent and 
East Sussex, rn oe 450 square miles. Applicants 
should be unmarried. Remuneration on salary and commis- 
sion ag ein giving full particulars, to The Weald Elec- 
tricity Supply Co., Ltd., Hawkhurst, Kent. 3803 


a , designing and estimating, experience 
electric furnace work.—Give full details experience, 
salary required, to 3795, Electrical Review, 4, Ludgate Hill, 
| London. 

Senior, with good experience of a.c. and 
d.c. motors and generators.—Applications, stating age, 
experience and salary required, to 3758, Electrical Review, 4, 
Ludgate Hill, London. 


DS required with experience on the layout of 
control gear for sutomatic sub-stations.—Apply, stating 
age, full experience and required, to Switchgear Depart- 
ment, General Electric Co., Ltd., Witton, Birmingham. 3811 


required, with experience on high and 
_low tension switch cubicles, &c.—Apply, stating age, full 
experience, and salary required, to the Switchgear Depart- 
ment, General Electric Co., Ltd., Witton, Birmingham. 3773 


eS wanted ; good knowledge of P.O., P.B.X., 
switchboards, automatic telephone switchboards and 
general experience of electrical apparatus. Only those with 
initiative and energy need apply.— Write full details of practical 
and theoretical training, &c., and salary required, to 3699, 
Electrical Review, 4, Ludgate ill, London. 


Testers for trunk telephone cable instal- 

lation work required shortly by large firm. Starting 

salary £3 to £4 per week; living allowance 35s. per week home 

and liberal rate abroad.—Write, giving qualifications, experi- 

pad and age, to 3809, Electrical Review, 4, Ludgate Hill, 
ndon. 


NGINEER’S Draughtsmen wanted for electro-mechanical 
instruments. Sound modern production methods backed 

by experience. ene of telegraph-telephone practice 
desirable. Good prospects for right men.—Apply by letter only, 
ving fullest particulars, to Creed & Co., Ltd., Telegraph 
orks, East Croydon. 3761 


ij} XPERIENCED Shorthand-typist, used to the electrical 
trade, required for small works, W.3 district.—Write, 
giving particulars of previous or present employment and state 
= required, to 8810, Electrical Review, 4, Ludgate Hill, 
ndon. 


_ Assistant (Junior); technical and 

knowledge of electrical testing; knowledge h.f 

measurements en advantage—Write full details, age and 

salary required, to 3774, Electrical Review, 4, Ludgate Hill, 
ndon. 


Vickers Electrieal Company, Ltd., Traf- 
a ford Park, Manchester, requires a Designing Draughts- 
man for switchgear Must be nest, quick and accurate, and 
have had experience in the designing of switchgear for all 
voltages. State training. experience, and salary uired.— 
Apply by letter, addressed to the Company’s Employment 
Department, marked ‘‘ Switchgear Draughtsman.”’ 801 


ete required for London and also §8.E. 
England for sales of electric tools. Salary and ex 


penses. 
Good connection essential.—6453, Electrical Review, 4, Ludgate 
Hill, London. 


EPRESENTATIVES wanted, all districts, for new lines in 
British made electric lamps, Neon and electric signs.— 
6454, Electrical Review, 4, Ludgate Hill, London. 


by large manufacturing concern, First-Class 
; Illuminating Engineer, with knowledge of industrial and 
commercial electric light fittings. Must have first-class con- 
nections amongst architects.—Write, stating age, experience, 
salary required, &c., to 6479, Electrical Review, 4, Ludgate 
Hill, London. 


Engineer required, with experience in selling and 
demonstrating modern electric welding equipment and 
chromium plating plants, with connections among shipyards, 
constructional engineers and works, &c.—Write, giving fullest 
articulars, to dk. J. Gordon & Co., Ltd., Charlotte 
treet, London, W.1. 8807 


Teed Foreman required for coil winding (wireless and in- 
strument) ; must have previous experience, London district. 
—Reply, stating age, experience, and salary required, to 3765, 
Electrica] Review, 4, Ludgate Hill, London. 
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SITUATIONS VACANT.— Continued. 


SITUATIONS WANTED.— Continued. 


ALESMAN required for electric fires, cookers and domestic 
appliances in the Manchester District. Must have a 

ood conection with the trade and previous experience in 
these lines. Liberal commission and good prospects for suitable 
man. Apply immediately with full information as to past 
experience, to 3813, Electrical Review, 4, Ludgate Hiil, | ondon. 


ee for a.c. and d.c. motors up to 300 h.p. Good wages 
and progressive situation for really good man.—Veritys, 
Ltd., Plume Street, Aston, Birmingham. 6482 


ESTERS.—Vacancies exist for senior and junior men on 

transformer test staff; West Middlesex.—Applicants 

should state age, experience and wages, to 3721, Electrical Re- 
view, 4, Ludgate Hill, London. 


HE Lancashire Dynamo & Motor Co., Ltd., Trafford Park, 
Manchester, have vacancies for experienced Testers, a.c. 

and d.c. State experience and salary required with application. 
3808 


ge sy wanted, already calling on contractors and 

wholesale electrical traders in North-Eastern Counties, 
to handle good side line on commission.—3800, Electrical 
Review, 4, Ludgate Hill, London. 


Engine Driver required immediately ; thoroughly 
experienced in high-speed turbine work (preferably 
Brush machines). J.I.C. Schedule wages, 66s. per week.— 
Applications, with full particulars, and stating when duties 
can be commenced, together with copies of testimonials, to 
be addressed to the Borough Electrical Engineer, Electricity 
Works, Tunbridge Wells. 3815 


‘WO Representatives wanted, one Glasgow and one Man- 
chester district, by electrical manufacturers, to call on 
collieries and works. Commission and part expenses basis. 
Full particulars first letter.—6486, Electrical Review, 4, Lud- 
gate Hill, London. 


we Charge-hands wanted, experienced in coil-making, for 
rotors and stators of turbo-alternators. North-East 
Coast.—Reply, stating age, experience and wages required, to 
6475, Electrical Review, 4, Ludgate Hill, London. 
Wyant. by large manufacturing concern, a live and 
energetic man, one with extensive connections amongst 
architects, to act as Representative-—Write, stating age, ex- 
perience, 7 required, &c., to 6480, Electrical Review, 
4, Ludgate Hill, London. 


ANTED for Calcutta, E.H.T. Cable-Jointer. Experience 

in laying and jointing of 3-core paper lead-covered and 

wire armoured cables essential. Terms :—Agreement for five 
years, with salary of Rs. 545 monthly, rising to Rs. 685 monthly 
by annual increments; free quarters or house allowance in lieu 
thereof; free second class passage to Calcutta and back ; liberal 
leave rules, and other advantages.—Applications, stating age, 
and giving full particulars of previous experience and qualifi- 
cations, together with copies of testimonials, should be 
addressed to the Secretary, Calcutta Electric Supply Cor- 
poration, Ltd., No. 3 & 4, Clements Inn, Strand, W.C.2. = 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that ful applicant 

are left in ignorance of the fact that the position applied for has been filled, 
may we suggest that Advertisers notify us to that effect when they have arrived 
at a decision. We will then insert a notice free of charge under this heading. 


LECTRICITY Distribution of North Wales & District, Ltd. 
(Assistant Mains Engineer); Box 3606 (Mains Assistant) ; 
Box 3607 (Jointer). 


SITUATIONS WANTED. 


REPRESENTATIVE OR SALES MANAGER. 


ANAGER (40), late branch sales manager and general 
manager for one of the largest electrical manufacturing 
companies for Yorkshire, is open for offers as Representative 
or Sales Manager. Last 15 years as sales, branch and general 
manager specialising in the sale of industrial electrical plant 
and its application.—Will interested parties write in first in- 
stance to Bex 2038, Williams’s Advertisement Offices, 29, Kirk- 
gate, Bradford. 6406 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


DVERTISER (43), with wide manufacturing, commercial, 
and sales experience. For past 15 years managing dir- 

ector of works. Travelled U.K. and U.S.A. and Canada. 
Desires change to London representative, commercial manager, 
or buyer.—6503, Electrical Review, 4, Ludgate Hill, London. 


Aes Winder (20) seeks situation; six years’ experi- 
ence a.c. and d.c., new and repair, all sizes; also main- 
tenance.—F. Harbar, 16, Kingsley Avenue, Hounslow. 6410 


ence. All classes—H. E., 488, Baring 


Winder, a.c. and d.c., &c.; 18 years’ 
Road, 
§.E.12. 6446 


,_—_ Engineer (32) to supply undertaking seeks 
_ appointment as Manager. Experienced and capable 
services to offer, with specialised knowledge of bulk supply 
and 1.t. distribution. Likewise commercial development, 
domestic electrification, and industrial power applications. 
Successful record of business management. N.B.—A business 
getter, — ene vision in the hy of revenue 
sources and undertaking prosperity. About £350 per annum. 
—6471, Electrical Review, 4, Ludgate Hill, ye ae 


A Mains Engineer. Secondary school education. 

Experience e.h.t., 1.t., d.c., all systems. Age 28; two 
years apprentice (mechanical), four years power stations, five 
years mains.—6472, Electrical Review, 4, Ludgate Hill, London. 


ARRISTER (25), Oxford graduate, experience in patents 
requires post with firm.—6414, Electrical Review, Tt Lud- 
gate Hill, London. 


UYER, and experience, electrical 
apparatus and small engineering, desires intment.— 
6449, Electrical Review, 4, Ludgate 


Electrician, young, maintenance breakdowns, 
_ installations of motors, lifts, &c.—6489 trical 
Review, 4, Ludgate Hill, London. + 


K LECTRICAL Apparatus Designer (small current), excellent 
qualifications, seeks engagement; many years’ experiehce ; 
able and responsible. Would undertake part-time work draw- 


ing, calculating or writing.—E. Sanftleben, 78 


LECIRICAL Fitter and Brector, used to 33,000-volt switch- 
gear, wants practical technical training; wages, 1s. per 
hour.—6501, Electrical Review, 4, Ludgate Hill, London. 


| Improver seeks situation; experience light- 
ing, &c.—K. Sharp, 9, Chancellor’s Road, Hammersmith. 
6402 


LECTRICIAN, good, wants work; good reference.—6437, 
Electrical Review, 4, Ludgate Hill, London. 


lighting, power installations, jobbing. 
we Experienced mechanic.—“ Electric,” 325, Kilburn Lane, 
6481 


PLLECTRICIAN (41), 25 years experience with good refer- 
ence. Maintenance of factory preferred. 8, Denton 
Street, 8.W.18. 6487 


K NGINEER, A.M.I.E.E., experienced planning, specifying, 
_ and carrying through large works equipment; previous 
positions as chief assistant, consultants, resident engineer, 
tramways, electrical engineer in large works, &c. Accustomed 
to responsibility for steam and gas power station operation, 
maintenance of works plant, costs, wages, correspondence, &c., 
and some commercial work ; desires appointment.—6502, Elec- 
trical Review, 4, Ludgate Hill, London. 


NGINEER (2), desires situation home or abroad ; experi- 

enced in erection and maintenance of power plant, some 

knowledge of Spanish.—6483, Electrical Review, 4, Ludgate 
Hill, London. 


NGINEER, A.M.I.E.E., 17 years’ experience in the design, 
manufacture, erection and sales of heating, cooking and 
domestic apparatus, both large and small, desires position either 
commercial or manufacturing.—6500, Electrical Review, 4, 
Ludgate Hill, London. 


ENTLEMAN (young), thorough radio knowledge, P.M.G. 
first class certificate, accustomed works and office man- 
agement, requires position Branch Manager or Representative 
Northumberland and Durham or Yorkshire.—6504, Electrical 
Review, 4, Ludgate Hill, London. 


water - houses, large units with H.S. and V.8. pumps, and 
eneral re 
se speaks Hindustani and Persian; disengaged. Home or 


1D EPRESENTATIVE (33) disengaged. Own car. Midlands. 
Ten years’ experience in the electrical industry. Radio, 


lamps, wiring supplies, &c.—Radelectric, 57, Woodville Road, 


Kings Heath, Birmingham. 


a 
4 
ae 
1 
3 
i 
4 
e.h.t., h.t., all sub-station work and 1.t. mains work.— 4 Bie 
6416, Electrical Review, 4, Ludgate Hill, London. ae 
| Naggihede Station Charge or Works Engineer, last 5 years i 
assistant superintendent at modern station with 35 million ee 
units output. Steam plant, coal, gas or oil fired. Switchgear, we 
motors, sub-stations, mains overhead and underground, oil and ie 
abroad. Age 38.—Brown, .1.Pet.Tech., .M.Am.1.E.B., 
M.Assoc.Min.E.E., c/o Allen, 7, Hinton Street, Cardiff. 6422 » LS 
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SITUATIONS WANTED.—Continued. 


FOR SALE.— (Continued. 


WITCOHBOARD Attendant, experienced, technical; at 
liberty.—6420, Electrical Review, 4, Ludgate Hill, London. 


OUNG Electrician, specialist all modern cooking, heating, 

&c., apparatus, 5 years’ | rogressive 
position ‘with up-to-date firm. London pref lhott, a 
Victory Road, Wimbledon, S.W.19. 


FOR SALE. 


Advertisements are inserted under this heading at 14s. per inch. 


PLEASE NOTE. 


E would draw the attention of purchasers that 

we carry a stock of 500/1,000 Motors and 
Generators, both a.c. and d.c., from 4 h.p. to 100 h.p., 
and we only handle modern machines, which we 
guarantee for twelve months. 


Please send your enquiries to :— 


THE CENTRAL ELECTRICAL ENG. WORKS, 
119 & 120, Thomas Street, Bristol. 1144 


MYLAN & SMITH (ENGINEERS), LTD. 


Offices and Works, Bamford, 
via SHEFFIELD. 


ELECTRIC MOTORS AND DYNAMOS, 
A.C. AND D.C., ALL CIRCUITS. 


UNDREDS of new and secondhand guaranteed machines 
in stock at our Works. 


GREATLY REDUCED PRICES. 3764 


MIDLAND COUNTIES ELECTRICAL 
ENGINEERING CO., LTD. 


Reduced Prices. 


50 MOTORS, Dynamos, Transformers, all voltages and 
frequencies. 
Switchgear, Instruments, Welders, Generating Sets, &. In 
stock. Best makes. New and equal to new. Fully guaran- 
teed. Inspection and inquiries invited. 


MIDLAND COUNTIES ELECTRICAL ENGINEERING 
Co., LID., 

Grice Street, Ber Lane, West Bromwich. 

Telegrams: Rheostat, West Bromwich. 16 


CENTURY LAMPS (LONDON), LTD. 


“ OSTAR”’ GASFILLED LAMPS—PEARL AND OLEAR. 


M.F. LAMPS. TRACTION LAMPS. 
HALF-WATT-TYPE LAMPS. 
Highest quality. All sizes. Prompt deliverv. 


BEFORE ORDERING ELSEWHERE PLEASE OBTAIN 
OUR PRICES. 


3, Great Winchester Street, London, E.C.2. 
Tel. No.: London Wall 5942. 943 


WATER-TUBE BOILERS. 


fares le Boilers for Sale, with immediate delivery : 

“B. & W.,” “ Stirling,” “ Woodeson,”’ &c. Sizes from 
5,000 to 30,000 Ib., all working pressures. All recent make, 
in new condition. Erected complete and guaranteed. Econo- 
misers, Generating Sets, Motors, and all Auxiliaries. ieee 
Taylor & Co., Boiler Specialists, Middlesbrough. 


ELECTRIC LAMPS, CABLES AND FITTINGS. 


a kinds of Clear and Coloured Lamps, Wires and Cables, 
Fittings, &c.—Obtainable at lowest prices from Geo. 
Crossley & Son, Ltd., 4, South Street, Manchester. 6409 


NON-COMBINE GASFILLED LAMPS 
(Guaranteed Non-infringing). 


“ OSTAR” GASFILLED, OLEAR, OPAL AND PEARL. 
HALF WATT TYPE. METAL FILAMENT. 


TRAOTION TYPE OANDLE, &c. 
ELECTRIC IRONS TOASTERS. 
HAIR DRYERS. 
VACUUM CLEANERS. L_ FIRES. 
AISO WE HAVE THE POINEST 


STOCK OF XMAS DECORATIVE 
LIGHTING SETS IN LONDON. 
FLAME CANDLE. PINE CONE. 
FRUIT AND FLOWER. GHISHA LANTERN. 
STREET LANTERNS. ROUND BULBS. 
All with permanent contact and Metal Filament Lamps. 
Our guaranteed Flashers are an 
excellent line sold with the above. 


DIRECT ELECTRIO LAMP CO., LTD., 
72, Shoe Lane, London, E.C.4. 
Telephone: City 7461. ’Grams: Metalfilam, Lud, London. 


2139 
LAMPS! LAMPS!! LAMPS!!! 
If not already in touch, write to 
HE UNIVERSAL ELECTRIC LAMP ©CO., 89, Great 


Eastern Street, E.C.2, for Lowest Prices ‘and Largest 
Stocks of all Gasfilled and Vacuum Lamps. 


We guarantee you against 
ANY INFRINGEMENT OF PATENT RIGHTS. 


Bishopsgate 6777, 6778, Tott. 1655. 


Telephones : 
Youwelko, Firisquare, London.” 65 


Telegrams : 


STEWART THOMSON & PATRICK, LTD., 
12, Bevington Hill, Liverpool. 


150 D.C. MOTORS. 
200/230 & 440/500 volts. 


A™ sizes at bargain prices to clear, due to change over 
to a.c. 


Examples. 
} h.p £2 10 3° See £9 0 
h.p £3 10 74 hb.p. . 12 0 
2 £5 10 b.p. . £14 0 
3 h.p £6 10 ®@hp. .. £19 0 


Send us your enquiries. 


All sizes. All voltages. All speeds. 


A.c. and d.c. 
3351 


ELECTRIC MOTORS AND DYNAMOS. 


Wé hold one of the largest Stocks of New and aie an 
Motors. Second-hand Machines are thoro over- 
hauled. Inspection and Tests can be made at our 


For Sale or Hire. Send your inquiries to say 
BRITANNIA MANUFACTURING CO., LTD., 
22-96, BRITANNIA STREET, 

CITY ROAD, LONDON, N.1. 

Telephone : 5512-3 Clerkenwell. 1B 


FOR SALE. 


50%: .P. Petter Crude Oil Engine. 
66-h.p. Campbeli Semi-Diesel Crude Oil Engine. 
12-h.p. Hornsby Crude Oil Engine. 
40-kW Crude Oil Generating Set, 440 volts, d.c. 
20-kW Robev-E.C.C. ditto, 220 volts, d.c. 
60-kW B.T.-H. Dynamo 220 volts, d.c. 
12-kW Steam Generating Set by Allen, 110 volts, d.c. 


HARRY H. GARDAM & CO., LTD. STAINES. Tom & 


MOTORS & DYNAMOS, &., D.C. and A.C. 


Ww carry a large and varied stock so that most inquiries 
can be met at reasonable prices with quality guaranteed. 
Stock includes :— 
Motors.—3-ph., up to 100, 150, 225, 300, 400 and 500 h.p. 
Alternators.—35 kVA, 220 V and 440 V, 3-ph., 50 per. 
Transformers.—3-ph., 50 per., 500/100 V, and 480/220 V. 
GREENHALGH BROS., Atherton, nr. Manchester. 
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FOR SALE.— (Continued. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—Continued. 


ELECTRIC LAMPS. 


a now our prices for :— 
M.F. LAMPS. 
TRACTION & DROP-SHAPE LAMPS. 
HALF-WATT TYPE LAMPS. 
Highest quality. Promptest deliveries. Attractive prices. 


N. V. RADIO LAMP WORKS, 
8, Korte Schijfstraat, 
3710 Tilburg (Holland). 


SALE, HIRE, OR HIRE-PURCHASE. 


ODERN used Electric Motors, d.c. and a.c., with a 12 
months guarantee 
Rewinds and Repairs. Machines loaned during repairs. 
“ Change Overs ”’ carried out. 
E. P. ALLAM & CO., LTD., 
107, Grays Inn Road, W.C.1. Holborn 5833. 1876 


Advertisements are inserted under this heading at Is. 9d. per line. 


A QUANTITY surplus Erinoid, Junoite, Hightensite, 
Ebonite, &., at quarter cost.—The London Electric 
Firm, Croydon. 8715 
Ba & Morcom-B.T.H. Generating Set for Sale, 400 
kW, 220 volts, complete with condenser. Also a number 

of Motors as used in conjunction with above.—3258, Electrical 
Review, 4, Ludgate Hill, London. 


BS Set. by Crompton. Motor; 220-volt, booster, 
72/22; 150/200 emps. Complete with switchgear, and 
mounted on bed plate. Offers wanted—May & Butchers, 
Maldon, Essex. 6474 


p= Set, by Willans, Rugby, for Sale, 225 kW, 220 
volts, complete with auxiliaries and spares. Price £500.— 
3254, Electrical Review, 4, Ludgate Hill, London. 


IX-Onemeter 55-range meter, micro. and amps., milli and 
volts, ohms and megs., all on one precision moving coil 
Meter. Accurate and marvellously cheap. 50s. Worth £10.— 
Leslie Dixon Instruments, 218, Upper Thames Street, E.C.4. 
10 


B LECTRIC Casing and Capping, 6 to 8 fts. by 1} in. deal; 
4 500 ft. at 4s. 100 ft., 5,000 ft. at 3s. 8d., 12 in. deal, 
500 ft. at 4s. 6d. 100 ft., 5,000 ft. at 4s. 2d. Free on rail. 
—Samples on applic. Jennings, 253, Pennywell, Bristol. 6401 


| Lighting Plants, by Lister, Petter, Pelapone, 
Kohler, Austin, &c., £25 upwards. Accumulators from 
50 to 500 amp.-hr. Oil = and Generating Sets all sizes. 
Enquiries invited.—John eatley, Chapeltown, Leeds. 3788 
eg ae Plant, 1.5 kW model D, 110 volts, new in July 
last, replaced by larger—John Wheatley, Chapeltown, 
Leeds. 3787 


TT AMPS, gasfilled, M.F., and carbon F., ring makes at low 
prices.—Edwardes Bros., 20, Blackfriars Road, London. 
6492 


Le plants for country houses and garages, &c.— 
Self-contained petrol-paraffin electric, 25 to 220 volts, 
300 watts to 50 kW. £18 upwards. Also switchboards and 
storage batteries.—Burleigh, 45, Hornsey Road, London, N.7. 
*Phone: North 1675. 8 


ores and Dynamos in stock. Condition guaranteed.— 
Drummond & Co., Middlesbrough 6 


AMEPLATES in Metal, Ivorine, &. Bronze and Brass 
4 Doorplates.—Stilwell & Sons, 7, Jordan Well, Coventry. 
14 


EW lead-covered Cable, guaranteed quality, all standard 
sizes stocked: low prices.—Edwardes Bros., 20, Black- 
friars Road, London. 6490 


EW 37/.083 v.i.r. taped and braided Glover's Cable, cheap. 
—Edwardes Bros., 20, Blackfriars Road, London. 6491 


19/.072 vi.i.r., taped and braided, English, cheap.— 
Edwardes Bros., 20, Blackfriars Road, London. 6493 


UBBER Cables, English make, new, single, twin and 3- 
core, guaranteed quality, all standard sizes, low prices.— 
Edwardes Bros., 20, Blackfriars Road, London 6494 


PECIAL line Ceiling Roses, cream porcelain, 2-plate; 
lots only 15s. gross.—Edwardes Bros., 20, Blackfriars 
Road, London. 6495 


. ere Lines of Switches, Lampholders, Ceiling Roses, 
kK Cut-outs, Porcelain Cleats and Insulators up to 30,000 
volts, with fittings. Conduit and fittings, Bells, Glass Shades 
and E.I. Reflectors, Strip Light, Wood Blocks, Heaters, Volt 
and Ammeters, Arc Lamp Carbons, Motors and numerous 
other lines at low prices.—Edwardes Bros., 20, Blackfriars 
Road, London. 6196 


PECIAL lines v.i.r. taped braided Cables; large stocks, alt 
sizes ; also heavy main Cables, c.t.s. and armoured; extra 
cheap.—Edwardes Bros., 20, Blackfriars Road, London. 6497 


TATIC Condenser, 194 kVA, 400 V, 3-phase, 50 per., as new. 
—Greenhalgh Bros., Atherton. 3567 


ACUUM Cleaners, late model, 200/220 volts, a.c. or d.c. 
Complete with 9 attachments; quite new; £4 12s. 6d. 
each, subject to trade discount.—Edwardes Bros., 20, Black- 
friars Road, London. 6498 


94 HF. Lalley Lighting Plant, direct-coupled, with switch- 
board and 16 Peto & Radford cells, 140 Ah. Perfect 
condition. Changing over to main. £35, or nearest secures. 
—Cauvin, ‘‘ Glencoe,’’ Edwin Road, Rainham, Kent. 3707 


>=. 100-volt Generating Plant Pelapone Engine, Cromp- 
ton dynamo, switchboard, tank, Hart accumulators, 
180 amp. hrs. All accessories.—Apply, Camps, Coopersale 


very little work, 180 r.p.m., complete switchboard, a 
80 
100-h.p., 400-volt, d.c. Motor, 750 r.p.m., identical with —, 


440 volts, 3-phase, 50 periods. Generator 220 volts, 
pole, compound interpole, direct cou led, 450 ape. Sell 


1 AQ Motor Generator Set. Motor 205 h.p., slip ring, 
6 . 
separately.—3780, Electrical Review, 4, Ludgate Hil London. 


ARTICLES WANTED. 


Advertisemencs are inserted urter this heading at 14s. per inch. 


WANTED. 


ESSRS. Edwardes Bros. wish to announce that they are 
open to purchase Surplus Stocks for net spot cash. Full 
particulars with samples will receive immediate attention.— 
Edwardes Bros., 20, Blackfriars Road, London, 8.E. ee 


2115 Hop. 


Advertisements are ingerted under this heading at Is. 9d. per line. 


RE you selling your old dynamos, engines, batteries, scrap 
A cables or metal.—G. H. Chappell, Sons & Co., Midland 
Wharves, Lea Bridge Road, Leyton, E.10, are prompt cash 
buyers. ‘Phone Walthamstow 0500. Established 50 eee 


SK us to buy your Scrap Electric Cable, Old Plant, and 
A non-ferrous Metals. Highest prices paid.—Jewell & Son, 


LD Accumulators and all kinds of scrap metal; complete 
Generators and all kinds of Electrical Equipment 
romptly and efficiently removed ; 4 prices and spot cash.— 
58, Defoe Road, Tooting Broadway, 8.W. ‘Phone, 
Streatham 6987/8. 3032 


eer Accumulator Plates and Sediment wanted. As 
actual smelters we pay top prices, any quantities. We 
also purchase and undertake cain Storage Batteries. 
—Telephone or write, Elton, Levy & Co., Ltd., 30, Charter- 
house Chambers, E.C.1. Clerkenwell 7811-23. 3189 


ANTED, one or two 500-V, d.c., 3-wire boosters for 100- 

amp., about 50 V. preferably, including starters and 

regulators. Particulars, maker, age, price, packed f.o.b.— 
Apply 3814, Electrical Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


OR Sale, Electrical, Wireless and Gramophone business. 
£500 nett profit last 12 months. Eastern counties. 
Genuine Snip; £1,000 orders in hand. Interested principals 
only.—3802, Electrical Review, 4, Ludgate Hill, London. 
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ouse, Epping. a 
Re’ Steam Set, Howden-Phoenix, 440/500 V, 3-ph., 50 
per.—Greenhalgh Bros., Atherton. 1725 we 
| -KW, 460-volt, Phosnix, d.c. Generator, new 1919, done 1. 
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AGENCIES. 


Advertisements are inserted under this heading at Is. 9d. per line. 


ANTED, well-established London Factor to take over 
complete marketing of a new electric bed heater for 
dl homes, &c. ery favourable terms 
Appice on to be made to 8714, Electrical Review, 

4, London. 


ST RIDING.—Agency wanted for first-class firm of 
dynamo and motor manufacturers.—B. N. Dadge & Co., 
8, Booth Street, Bradford. 8779 


PREMISES TO LET AND WANTED. 


Advertisements are iseerted under this heading at Is. 9d. per line. 


OR Immediate Disposal.—Large convenient workshop in 
West-End, completely equipped with modern machine 
tools, electrically-driven throughout. Offices, stores, &c. Suit- 
able for any form of light engineering. —Particulars of 
Leopold Farmer & Sons, Factory Specialists & Auctioneers, 
46, Gresham Street, E. 0.2. 8794 


Court Road, just off. In an old square. 
Freehold Corner premises for Sale with possession, suit- 
able for offices, approximately 14 rooms. Excellent condition ; 
two frontages; price £10,500.— Apply sole agents, Maple & Co., 
ié., Tottenham Court Road, 3806 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 14s. per inch. 


CITY ELECTRICAL CO. 


STANDARD SPECIAL REPAIRS 
NEW MACHINES AND 
MOTORS PROMPT REWINDS 
LONDON DELIVERY. PROMPT 
STOCK. SERVICE. 


EMERALD STREET, W.C.1. Holborn 9722. 3635 
Advertisements are inserted under this heading at Is. $d. per line. 
UNNINGHAM, Ltd., chea for rewinds, repairs, motors 
C for sale or hire Edgware Road, 
LECTRIO 8i at lowest prices. Write for Designs.— 

King Signs, a 23, Collingwood Street, 8.E.1. 6061 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office Applications for Names and 
Addresses of the Advertisers will be eatirely disregarded, and 


Letters giving incorrect Box Numbers will be destroyed. 


BOX-BLADE & PROPELLER-BLADE 


EXHAUST FANS. 


FANS Send us 
OF 
Quality 
AT Nquiries 
PROMPT 
DELIVERY 
6” to 72” — 
SIZES. A.C. & D.C, 


LONDON FAN & MOTOR CO., LTD., 
Me ($1, CHARLOTTE STREET, W.1...,. 


BOROUGH AND SUPPLY AUTHORITIES. 
COMPLETE “CHANGE OVERS” CARRIED OUT 


Estimates submstied and full responsibility tahen. 


ITY 


EMERALD STREET, W.C.1. 
"Phones "Grama 
HOLBORN 9723 (4 linea). DYNAMODE, Hous, Loupon. 


CAL 


COIL WINDING. 


WE are prepared to undertake for other manufac- 

turers the automatic and hand-winding of smal! 
fine wire coils—such as telephone coils, radio trans- 
former coils, relay coils, induction coils, &c. 


Enquiries invited. 
JOHNSON & PHILLIPS, Ltd., Chariton, London, S.E.7. 


THE COAL CONSUMPTION OF POWER PLANTS 
AND BONUSES FOR COAL SAVING. 


By. R. H. PARSONS, M. Can.Soc.C.&., Assoc.M.inst.C.E. 
24 Pages. Paper Covers 18. Post Free 1s. 2d. 


The ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, E.C. 4. 


THE 


ELECTRIC TRAMCAR HAND-BOOK, 
fer Motermen, Inspectors and Depot Werkers. 
By W. A. AGNEW. 
Eighth Bdition. @/- net. Post Fre 28. 2d. 


THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, Londoa, E.C4. 


FOR THE BEST RESULTS 


ADVERTISE YOUR “WANTS” IN 


THE ELECTRICAL REVIEW 


Small Classified Advertisement Columns. 
RATES and ORDER FORM. 


“Situations Vacant” and “Wanted” 
3 Insertions for the price of 2. 


“For Sale,” “ Articles Wanted,” “ Agencies,”| 1/9 per line or 

for Salo &: Wested eal “ 14/- per inch, 
Auction Notices and Educational Notices, 14/- per inch. 

8 words toaline. 8 lines to an inch, NO REDUCTION FOR A SERIES. 


Box Number counts as 7 words. 


To THE BLECTRICAL REVIEW, LTD., 4, Ludgate Hill, London, E.C.4. 


6d. extra charged for postage on replies. 


for which I enclose remittance value £ 


Please insert the above advertisement for.................. weeks, under 
to cover cost. 
Cheques and Postal Orders, made payable to THE 
Evectricat Review, Lrtp., must accompany 
PREPAID Advertisements. Address .. 


Latest Time for Receiving “Smalis” TUESDAY, 5 o’clook. 
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PATENT EARTHING CLIPS 


Note the tongue which ensures 
Perfect and Permanent Contact. 


Easy to fix. Nuts cannot turn. 
All sizes from }" to 2”. 


DONOVAN & CO., 


47, Cornwall Street, BIRMINGHAM. 


PLACE YOUR INSTALLATION WORK WITH FIRMS 
ON THE NATIONAL REGISTER OF ELECTRICAL 
INSTALLATION CONTRACTORS. 


‘THE National Register is an independent 


Institution representing all bodies connected with the 
Electrical Industry, and grants to contracting firms satisfy- 
ing its requirements the right to use this sign 


ED ELECTRICAL iculars on to Secretary, 1, Inn 
Fields, London, 


ELECTRICITY. What is it? 
«past and Future Developments of Electricity.” 


By H. G. MASSINGHAM. 
PUBLISHED BY HUTCHINSONS, LONDON. 


becoming part of our national life. 


Price 18. Post Free 1s. 2d. § Demy 4to, Paper Cover. 


Localising High-Resistance 
Breaks in Cables. 
By J. RYMER-JONES. 


Reprinted from the ‘‘ Blectrical Review.’’ 


The ELECTRICAL REVIEW, Ltd., 


4, LUDGATE HILL, LONDON, E.C. 4. 


The “ELECTRICAL REVIEW'S” 


Suggestions for dealing with 


Apparent Death 


from 


Electric Shock 


Can now be obtained 
reproduced on 


Galvanised Iron. 


PRICE 4s. POST FREE 4/9. 


HOME OFFICE SPECIAL RULES 


for the Installation and Use 
of Electricity in Coal Mines. 


The Home Office in its Rules issued | eating to Electricity in Mines 
stipulates that “‘ Instructions shall be posted up in every 
Transforming and. Motor House, containing as to the 
restoration of persons suffering from electric shock.” 


The ELECTRICAL REVIEW, Litd., 
4, Ludgate Hill, London, E.C.4. 


PITMAN’S BOOKS 


Just Published 
PHOTOELECTRIC CELLS 


By Dr. NORMAN R. CAMPBELL and DOROTHY RITCHIE 
Members of the Research Staff of The General Electric Co., Ltd., Wembley. 


A practical book explaining the theory, use and application of the 

Photoelectric Cell, written so that it will be of value to all users 

and all who are interested in these cells, from the professional 

—— to = wireless amateur. Demy 8vo. 217 pp., illus- 
ne 


HIGH VOLTAGE CABLES 


By P. DUNSHEATH, O.B.E., M.A., 
Research and Technical Manager, W. T. Henley’'s Telegraph Works Co. 


This book deals fully with the theory and practice of the design 
of cables for carrying power, particularly at the higher voltages. 
It will be of considerable interest and value to consultants, 
engineers engaged on research work and technical lecturers. 
Demy 8vo, 170 pp., illustrated. 10s. 6d. net. 


- Mr. Dunsheath has given us a work which will be invalu- 
able to engineers and students, who will find condensed into its one 
hundred and sixty odd pages what must be the result of many years 
of patient study.''—Déstribution. 


CLASSIFIED EXAMPLES 
IN ELECTRICAL ENGINEERING 


By S. GORDON MONK, B.Sc. (Eng.), A.M.LE.E., 
Head of the Electrical Engineering Dept., Devonport Technical College. 


Vol. I. Direct Current. 2s. 6d. n 
Vol. II. Alternating Current. net. 


“ These are two useful books containing an assembly of questions 
in Electrical Speeeaine, classified under the most important 
heads in that subject . the work iis one which forms a very use- 
ful epitome of many t ch publications ''— Electrical Power 
Bngineer. 


I Full Particulars of the above Books, together with 
Complete Technical Catalogue, post free on request. 


SIR ISAAC PITMAN & SONS, LTD. 
Parker Street, Kingsway, London, W.C.2. 


MELBOURNE, TORONTO, NEW YORK. 


JOURNAL OF 
THE INSTITUTION OF 


PRODUCTION ENGINEERS. 


No. 1, Volume VIII, now ready. 


Contents : 


Impressions of the Machine Tool 
Exhibition. Address by Sir Herbert 
Austin, K.B.E. Discussion. 


Problems of Production with Special 
Reference to Electrical Appliances. 
By A. P. Young. Discussion. 


List of Council Members and Com- 
mittees. 


List of Members of the Institution. 
List of Affiliated Firms. 


Price to Non-Members Is. 


Published by the Institution of Production Engineers, 
48, Rupert Street, London, W.1. 
Telephone: Regent 3479. 
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The 
largest and 
best equipped 
factory specializing 
electric 
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Over 3,000,000 horse-power of control jai 


gear orders in hand. 
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Toop 
PROCESSES 


Make short work of 


Not associated 
with any ring, 
trust or combine. 


your troubles 


F all your troubles had only one neck how 

eagerly you would cut it off. But how 

much better if you had no troubles at all, 
especially insulating ones. 


STERLING INSULATING VARNISHES will 
eliminate your insulating troubles if used regu- 
larly and correctly. 


Make them your headsman, give them the axe 
of fair treatment and watch the heads of your 
troubles fly off one by one. 


Thirty eight years specialised experience is 
surely of value to you. Make use of it and insist 
upon Sterling Varnishes (Todd Processes). 


REFUSE THE “JUST AS GOOD.” 


INSULATING VARNISH 


The 

Sterling Varnish 
Company, 

Fraser Road, 

Trafford Park, 

MANCHESTER, 
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Best good 
Literature help 


JOYNER ©& CO. 


Newtown Row, 


BIRMINGHAM. 


CHAS. 
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Reliable running ensured 


Buyers of Ransomes’ Electric Motors are 
assured of a plant with low temperature rise, 
high overload capacity and efficient insulation. 
They are built to uphold a world-wide repu- 
tation for high-class engineering products. 
Unless otherwise ordered every machine is 
thoroughly tested to comply in every respect 
with B.S. Specification 168/26. 


In the construction of our motors we have 
devoted special attention to the more fre- 
Standard protected type D.C. Motor. quent causes of breakdowns and an exami- 
nation of our specification will convince that 
the possibility of stoppages is very remote. 


Illustrated catalogues and all informa- 
tion will be sent free on application. 
Also particulars of Motor Generator 
Sets, Steam Driven Generator Sets, ete. 


A.C. an 


somes 


Somes 


Ransomes, Sims & Jefferies, L'“: Orwell Works, Ipswich 


100 Amp. UNIT TYPE IRON-CLAD DISTRIBUTION PILLARS 


Warwick Works, 46, Coventry Road, BIRMINGHAM. 


Estbd. 28, West Campbell Street, 1832. 
LONDON, W.1. GLASGOW. NEWCASTLE-ON-TYNE. 
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A striking instance of the use of 


METALLIC 
CONDUITS 


in a recent installation 


—one of many—calling for exceptional 
efficiency. Note the bends in the tubes proving 
the quality and adaptability of Metallic Steel 
Conduits. Give them a trial in your next big 
contract—you wil] be delighted with the result 
and your wiremen will appreciate their labour 
saving qualities. Metallic Steel Conduits Fittings 
should also be used to ensure a perfect job. 


The roof of the Regal Theatre, Handsworth, 

showing a few of the Metallic Steel Conduits used i 

exclusively by Messrs. Parker, Winder & Achurch, ro 
Lid., Birmingham, for the installation. 4 BIRMINGHAM 


Telep. hone: Telegrams: 
7167. “FLASK, B'HAM: 


The Cooker with IRONCLAD Elements 


The point of similarity between a battleship and a “ Met-Vick” Cooker 
is that the vital parts of both are protected by steel enclosure. 


You cannot touch the actual heating wires of a “ Met-Vick” 
Cooker either by accident or intent. Boiling Plates, Grill, © 
and Oven Elements are completely protected and safe from 
damage due to grease or spillings. 


Enclosed yet insulated, protected yet efficient, the ‘‘ Met-Vick 
Ironclad” leads the way in Electric cooker design. 


Three points for the reseller 


(1) PRICES ARE LOW. (2) CONVENIENT HIRE- 
PURCHASE TERMS. 


Prices have recently been re— Sellen con “*Mat- 


duced, and now range from Vick” Cookers on hire-pur- 

£1060 to £1940 chase terms, assured of their 

(Even lower prices if fitted with discount as soon as delivery 
open type grill elements). is effected 


(3) TEST AND APPROVAL. 


“ Met-Vick ” Cookers have been 
tested and approved by the Good 
Housekeeping Institute and each 
‘ cooker bears their seal, as repro— 
duced herewith. 


MET-VICK 
ELECTRIC COOKER 


Metro-Vick Supplies (fezes":...4%t!) 155, Charing Cross Road, London, W.C.2. 
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—- Try and foresee your opinions 
— at the end of its life. Will 
t big | you feel satisfied that it cost you the 
result lowest possible amount per mile? Or 
oe . will an attractive first cost have been 
gs 
job. trebled in repairs and early renewals ? 
Will it be 2 or 3 years hence before 
you are considering its successor or 
will it be 10 years? 
If this attractive “first cost’ has to 
m be repeated four times in the next ten 


years, where does value come in ? 


But suppose you spend a little more a 
to-day and the same old battery is still : 
going strong in years. Imagine 
your frame of mind—*“a good bar- 
gain that—wonderful good service.” 


“NIFE” ! Many users are saying that today; they 
NIFE” CELL IN SECTION. at to day; th 

bought—and buy—“ Nife” batteries. 

Others are dissatisfied—they didn’t! 


“Nife”—Always fitted where 
only the best will do! 


BATTERIES LIMITED 
——= REDDITCH 


London Office: 220, Shaftesbury Avenue, W.C.2 
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INSULATED 
WIRE 


The sign of 
durability and 
efficiency. 


Either is manufactured with equal 
precision by the London Electric 
Wire Company and Smiths 
Limited —the Company with 
half a century’s experience. 


We specialise in the production 
of wire of every description. 
Besides our stock of standard 
gauges, we undertake to manufac- 
ture wire to any specification. Our 
factory is the most up-to-date in 
England and can produce wire for 
electrical apparatus of all kinds. 


REGD. 


Cotton.covered, silk and enamel insulated Wire. 


THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 


CHURCH ROAD, LEYTON, LONDON, €E.10. 


Trade Counter: Playhouse Yard, Co'den Lane, London, E.C.1. 
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ONTHS with an “R” 

in their name mean 
Oysters are in demand as well 
as Cosmos Pearl Lamps. 
The Cosmos Simplified Pearl 
Line is never more readily sold 
than when oysters are seen in 
the shops. 


You will find attractive dealers’ 
helps, and a specialized adver- 

_ tising Campaign, do much to 
stimulate the consumers’ nat- 
ural appetite for— 


Concentrate on “Cosmos” C O ‘eee, Oy, 
Pearl Lamps for the 
GLARELESS 
LIGHTING PEARL 
CAMPAIGN 


LAMPS 
Brochure 


Metro-Vick Supplies, Metro-Vick House, 155 Charing Cross Rd., London, W.C.2. 
(Preprieters I Industries Led.) 


: Asseciated Electrica 
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OFFICIAL NOTICES. 


Latest time for receiving, 5 p.m. Tuesday. 


COUNTY BOROUGH OF GRIMSBY. 
Electricity Department. 


Slee Corporation of Grimsby are prepared to receive 
_Tenders for the manufacture, delivery, and complete 
erection of 


ONE 10,000 KILOWATT, THREE-PHASE TURBO- 
ALTERNATOR, WITH CONDENSING PLANT. 


‘The Specification and Form of Tender can be obtained from 
Mr. 8S. R. Windle, Electricity Offices, Moss Road, Grimsby, 
upon payment of a deposit of £2 2s. (two guineas). The 
deposit will only be returned after a bona fide Tender has 
been opened by the Committee, and after the Specification 
and Form of Tender has been returned intact. 

Sealed Tenders, endorsed ‘‘ Tender for Works Plant,’’ must 
be delivered to the undersigned not later than noon on Thurs- 
day, the twenty-third day of  wcsnnd 1930. 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 

8. R. WINDLE, 
Borough Electrical Engineer. 


Electricity Offices, Moss Road, Grimsby. 


December 16th, 1929. 3797 
SOUTH INDIAN RAILWAY COMPANY, 
LIMITED. 


PTSD Aisectors are prepared to receive tenders for the supply 
of :— 


MADRAS IMPROVEMENTS—ELECTRIFICATION. 

1. Cables and Accessories. 

Specifications and forms of tender will be available at the 
Company’s Offices, 91, Petty France, Westminster, S.W.1. 

Tenders addressed to the Chairman and Directors of the 
South Indian Railway Co., Ltd., marked: ‘‘ Tender for Cables 
and Accessories,’’ with the name of the firm tendering, must 
be left with the undersigned not later than 12 noon on Friday, 
January 2th, 1930. 

The directors do not hind themselves to accept the lowest or 
any tender. 

A charge, which will not be returned, will be made of £1 
for each copy of the specification. 

Copies of the drawings may be obtained at the offices of the 
Company’s Consulting Engineers, Messrs. Robert White and 
Partners, 3, Victoria Street, Westminster, S.W.1. 


A. MUIRHEAD, 
91, Petty France, Managing Director. 
Westminster, S.W.1. 


December 18th, 1929. 3804 


EDUCATIONAL NOTICES. 


Advertisements ace inserted urder this heading at 14s. per inch. 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS. 
School of Electrical Engineering. 
—. Institution—the largest in the world devoted to spare. 


time training—has complete Courses of Instruction to 
cover the 


Associate Membership Exam. I.E.E., 
and the 
Limited Competition for Probationary Asst. Eng., 
G.P.O 


Other courses meet the requirements of all who desire q 
thoroughly practical and profitable technical education, and 
all who wish to qualify for positions in the Design Office 
Test Room or Drawing Office, or as Chief Engineers, Assistant 
Engineers, Shift Engineers, or Switchboard Attendants in 
Electric Power, Light and Traction Stations Equally sue. 
cessful is our instruction for Telegraph and Telephone 
Engineers, Telegraphists, and Telephonists. 

All instruction is by correspondence from text-books specially 
prepared by many experts for tuition by post. 5 

; Prospectus post free from 
INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD., 
55, International Buildings, Kingsway, London, W.C.2. 

2013 


NOTICES RELATING TO PATENTS. 


Advertisements are inserted under this heading at 14s. per inch. 


PATENT FOR SALE OR LICENSE. 


HE Proprietor of British Patent No. 283,221 is prepared 
to sell the patent or to license British manufacturers to 
work thereunder. It relates to battery separators made of 
wood. Address :— 
BOULT, WADE & TENNANT, 
112, Hatton Garden, London, E.C.1. 3793 


THE ELECTRICAL TRADES 
BENEVOLENT INSTITUTION 


Founded 1905. 


OBJECTS: - 


To assist all deserving and necessitous persons 
who are or have been engaged in the Electrical 
Trade in the United. Kingdom as employers, 
managers, teachers, or on the engineering, 
designing, drawing, sales or office staff, or in any 
other similar capacities, or their dependents. 


YOU SHOULD JOIN. 


Subscription Rates: 
ASSOCIATE - - 5/- yearly. 
MEMBER - #1:1:0O yearly. 


Full particulars sent on application to :— 


The SECRETARY, 
9, SOUTHAMPTON ST., HOLBORN, LONDON, W.C.1 


Illustrations! 


| AT & MARBLE PANELS 


BLOCKS intended for use in 
ASHFORD, DUNN & CO., LTD. 
HOOPER’S 
PURE TAPE | HOOPER’S Vulcanised India-Rubber 
F. WIGGINS & SONS. 


the Advertisement Pages of 

RYDE AVENUE, HULL 
Telegraph & India- Rubber Works, Ld. 
AND STRIP, Cables for Electrical Work main- 
C 


not exceed 120 screen. 
Manufacturers of every description of Slate and 
King William Street, £.0.4. LONDON, E.14. 
durability has been proved. 
Largest Stock in the World 


the “ Electrical Review ’”’ should 
Teleg. : Mantel, Hull.” Telep. : 7677 Central. 
ADELAIDE HOUSE, | DOCKS, 
tain the highest quality, and their 
&c., &C. 
FOR INSULATION. 
102, 103 & 104, Minories, LONDON, E.C. 
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HARD DRAWN 


TRANSMISSION 


CADMIUM COPPER. 


COPPER. 
ALUMINIUM 
STEEL-CORED. 
” Galvanized Iron and Steel Wires 
oy, for Conductors and Earths, 
& “od AS SPECIFIED BY POWER ENGINEERS. “ee. 
STRIPS, BARS ano WIRES 


FOR ALL PURPOSES. 


RICHARD JOHNSON & NEPHEW, LTD., tron Worxs, MANCHESTER. 


Ambergate Wire Mills, 22/26, Broad Street Avenue, Exchange Bdgs., Stephenson Place, 
nor. DERBY. Blomfield Street, London, E.C.2. BIRMINGHAM. 


Motor Pumps 


Specially designed for Coun- ¥ 
try Houses, Garages, Hotels. 

Type P.B.2 will lift 250 

gallons at 80 ft. or 400 gallons 

at 35 feet. Consumption 300 z 
watts. 
Type P.M.3 will lift 900 gal- 
lons at 70 feet, or 400 gallons 
at 135 feet. Consumption 500 
watts. 


Thousands used in Country 
Houses for the supply of water. 


Connected with an R.V. 
Automatic Switch the 
Pump requires no 


attendance. 


Cheap to run, cheap to 
fix, as it requires no 
special installation. 


René Volet, Ltd. 


NEW ‘Pelapond ENGINE C° L? 242, GOSWELL ROAD, 
45, BAKER LONDON,W.1. LONDON : BGL 


’Phone : C. 7527. 
WELBECK 2519. TELEGRAMS “NEWPE 
WORKS ~ LOF THOUSE GATE, WAKEFIELD. 


10 kW. 4-cylinder Ship’s Emergency Plant. 


ELAPONE Electric Generating 

Plants range from 1 kW to 30 
kW. They are of the vertical, four- 
cycle, heavy-duty type and have 
achieved an international reputation 
for high quality, fine workmanship 
and extreme reliability. 


Leaflets free on request. 
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BRITISH INSULATED CABLES LID 


CABLE MAKERS AND ELECTRICAL ENGINEERS 


PRESCOT, Lancs. 
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HELSBY CABLE 


BRITISH INSULATED CABLES LID 


CABLE MAKERS AND ELECTRICAL ENGINEERS 


PRESCOT, Lancs. 


London Office -—Surrey House, Embankment, W.C.2. 
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HE public like to shop at the store where they can 

view the goods under ideal and efficient lighting 

conditions. Those storekeepers who always manage 
to get the crowds USE QUICKFIX GUARANTEED 
CHROMIUM REFLECTORS in all their windows 
because the Quickfix, besides being a beautiful model, 
focusses the light directly on the goods. This reflector 
does not peel like inferior makes and is GUARANTEED 
for SEVEN YEARS. It is coated with several coats of 
Chromium, Silver and Copper and is subject to efficiency 
tests before leaving the factories. EVERY QUICKFIX 
REFLECTOR is a HIGH CLASS PRODUCT. 


Specify— 


QUICKFIX 
CHROMIUM 


=e 


ATTRACTIVE PRICES : 


Angle Type: 
64 in. dia., 2} in. lip suitable for 
60 watt lamps 10/6 subject. 
8 in. dia. 2} in lip suitable for 
60 to 100 watt lamps 14/- sub. 
9} in. dia. 3} in. lip suitable for Other Sphinx 
150 to 200 watt lamps sub. Sphine 
Vertical Type: Quickfix Dome ae Quickfix Vertical 
9} in. dia. 3} in. lip suitable for Quickfix Serrated Sphinx House- 
150 to 200 watt lamps 18'- sub. Gaileries Lighting Lamps 
Electrovite Desul- Quicktix Lights, 


phating Compound 


ELECTRIC LIMITED 


SPHINX HOUSE, HATTON GARDEN, 
LONDON, E.C.1. 
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45.000 KN.A-132,000 volt wnit. 
BERRY TRANSFORMERS 
1600000 KMA. ane being built for 
| THE NATIONAL GRID 


Dranoformer Co. Ltd. 
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SUBSTATION EQUIPMENT 


from the largest to the 
smallest capacities. 


Above: 


A 120,000-kKVA 132,000/ 
20,000-volt “Grid” Sub-Station 
at Dalmarnock, Glasgow, with 
“Metrovick” E.H.T. Trans- 
formers and Switchgear. 


Below: 


A 10-kVA Metrovick 2,000/ 
400-volt Farm Line Sub- 
Station with pole mounted 
Transformer and Switchgear 
at Honley, Yorks. 


TROPOLIT 


TRAFFORD PARK, MANCHESTER. 
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PUBLIC LIGHTING 
SHOP WINDOW 
LIGHTING 
MULTIPLE TARIFFS 
CHANGE OVER 
GROUP SWITCHING 
for use with 
ALTERNATING CURRENT ONLY 


The time-keeping is guaranteed within one 
minute per week. This is due to the fact 
that the clock is automatically wound up at 
every switching operation, the main spring 
always exerting the same pressure on the 
escapement. 

All “ Sadia” Time Switches are enclosed in 
strong cast iron hinged cases which are 
absolutely weather-proof. Provision for seal- 
ing is made. Send us your switching 
“epee A we can often save you money 

y combining switches. 


Supreme for Precision 
Quality and Reliability 
SADIA LIMITED, 22, Newman Street, 


"Phone : Museum 0767 "Grams : Switchauto Wesdo, London. 
Agents for Scotland—Central Electric Co., 45, Hope Street, Glasgow. 
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EQUIPOTENTIAL SHEATH 
HIGH VOLTAGE CABLE. 


, V4 


HE illustration shows a 

sample of .1 sq. in. three 
core H-type 22,000-volt Cable 
as manufactured, laid and 
jointed on” an order which we 
recently executed in a London 
Borough. 


ad ad 


We are prepared to supply 
three core Cable to work at 
any voltage up to and in- 


cluding 66,000 volts 3 phase. 


HIGH VOLTAGE CABLE 
Srondard Telephones and Cables Limited 


COLUMBIA HOUSE, ALDWYCH, LONDON, W.C.2 
Telephone : Holborn 8765 (20 lines). 
Works: Hendon, North Woolwich, New Southgate. 


| Branches: 
BIRMINGHAM, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER and DUBLIN. 
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POSITIVE 
POTENTIAL 


A storage battery—whether it 
be in a central power station or 
a riverside bungalow — repre- 
sents a potential working either 
for or against your business. A 
good battery—a Pritchett and 
Gold and E.P.S. Battery, for 
instance—works positively in 
your favour. It adds to your 
prestige and the growth of your 
business. 


“P. & G. and E.P.S.” Batteries 
have been building goodwill for 
50 years. They are made as 
batteries ought to be made. By 
practical men who know their 
business. It will pay you to 


install “ P. & G. and E.P.S.” 


accumulators. 


Full details, prices, specifications 
and any help you would like 
from our technical consulting 
staff are all at your free call. 


E.P.S 
ACCUMULATORS 


PRITCHETT & GOLD and Led. 


Telephone: Sloene 7164. 
Works: DAGENHAM DOCK, ESSEX. 


AUTOMATIC 
TIME SWITCHES 


FOR STREET 
OR WINDOW 
LIGHTING, 
METER 
OPERATION, 
AND SIMILAR 
PURPOSES. 


15-AMP., 35-DAY, 
3-Pole £4 176 


PRITCHETT GOLD 


10-AMP. ELECTRICALLY DRIVEN. 
3-Pole £2 16 O. 


Fitted with synchronous motor. 


Robust Construction. 

Reliable Contacts. 

Magnetic Spark Quenching. 

First-class Clockwork. 

Electrically Wound Time Switches 
for A.C. and D.C. 

The most economical, reliable 
and accurate time switch for 
A.C. is our SYNCHRONOUS 
MOTOR DRIVEN TYPE. 

No winding. No Adjustment. 

2°5 Watt Consumption. 

No delicate movement. 


Full details on application to 


THE A.E.G. ELECTRIC CO., LTD., 
131, VICTORIA STREET, LONDON, S.W.1 


Telephe ne: VICTORIA 8071-8072. 
{INLAN “ AEGMACHAPP SOWEST LONDON.” 
FOREIGN. “AEGMACHAPP, LONDON.” 


And at 
GLASGOW .- Tel. No. Douglas 5627. LEEDS- - Tel. No.22092 
NOTTINGHAM .-_ Tel. No. 3914 
MANCHESTER - Tel. No. Blackfriars 7706 CARDIFF - Tel. No. 1025 
A.E.G. REPRESENTATIVES : 


AE.G. India Electric Co., Ltd., A.EG, Engineering Co. (S.A.) 


eck Genes, (Propri 
Calcutta. - 
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A Meter designed for the 


ACCURACY AND PERMANENCE 
NECESSARY FOR MODERN SERVICE 


Cast Iron Frame 


Glass, Steel, or Aluminium 
Covers 


5 Dial Trains 
EVERYTHING ADEQUATE 


Standard sizes :— 
10 Amps. 


+ + + rr ges suede! + +444 ih 
+++ +4 + ++ r++ + ttt ++ + 4 
+44 +4 4 + tH +H t+++4 
pt 
+ 
FULL LOAD 


125 2°5 > 
25 Amperes. 


Torque - - - 
+Rotor Weight — - - 
Speed - - - 


5.2 gm. cms. 
26 gm. - =0°0167 | 
12r.p.m. | 


In a meter the main technical electrical features are the Driving System and the Braking System 
This involves three separate considerations :— 


(1) DRIVING ELECTRO-MAGNET 
(2) BRAKING PERMANENT MAGNETS 


(3) THE ROTOR 


The correct general merit factor is :— 


Torque 
Weight of Rotor x Speed 


Hollinwood - - 


‘ 
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BAKELITE 


United Ebonite Manufacturers, Ltd., 
Seven Kings 2171-3. CHADWELL HEATH ESSEX. 


Mouldings, 
“Duralon” Re-inforced Ebonite Compound, 
W. MAUL & CO. 


EBONITE 


pérmanont sccurty EARTHING CLIPS. 
THE EARTHING CLIP CO. 


71, Hatherley Street, LIVERPOOL. 


MAKERS of all of ordinary and ADJUSTABLE 
EARTHING CLIP SEND FOR PRICE LIST. 


ARTIFICIAL SILK YARNS 
COTTON YARNS. 


CHRISTIE & CO., 


‘Phone: Mansion House 5236. 134, Upper Thames St., E.C.4. 


(GENUINE AMERICAN.) - 


SHEETS, RODS, TUBES, BUSHES, DISts, WASHERS. 


SEND YOUR ENQUIRIES FOR ABOVE TO ~ 
AUSTIN & HAYES, toxvon’ 


“ Austayes, Higate, London.” Telephone: Mountview 1476. 


WATER TURBINES 


IMPULSE and REACTION TYPE. 
SENSITIVE BRITISH MADE GOVERNORS. 


GILBERT GILKES & GORDON, Ltd., 


KENDAL, ENGLAND. 


EARTHING CLIPS, 


=, HEATING ELEMENTS 


RESISTANCES, &c. 


THE ELECTRIC ELEMENTS Co,, 
ARKWRIGHT St., NOTTINGHAM, 


Lonoow Orrice 


2804/5) normmcnan 
BALDWIN 


COMMERCIAL UNION BUILDINGS, 


CHEAPSIDE, NOTTINGHAM. 


OIL-IMMERSED CIRCUIT BREAKERS 


UP TO 150 AMPS. 
FOR LOW and MEDIUM PRESSURES ONLY. 
JAMES A. HIGGINS, 


Croft Street, Clayton. 


Telephone : 
East MANCHESTER. 


the ‘‘ ADAPTABLE"’ Earthing and Bonding Clip- 


RIGHT AT THE FRONT. 


Absolutely on the market that Tel, : 6685 O 
will fit any size Conduit, Cable, or Pipe. 
HANN & INGLE, 13, Albert Place, 


Bridge Street, Manchester. (Oz your Supplier.) 


Complete Set with full instruc- 
tions. Price "F/G 
The Lamp alone, 2/6 


ANOTHER USE FOR 


the paste flux that SIMPLIFIES SOLDERING. 


HARDENING TOOLS 
GASE-HARDENING 


A beautiful bright glass-hard surface without scale. 
Ask for Leaflet on Improved Methods. 
Of all Ironmongers in tins, Sd... 1/4 and 2/8. 


FL U x IT E, West Works, West Lane, 


ROTH HERHITHE, 8.E.16. 


SEAL PADLOCKS 


FOR 


PRE - PAYMENT METERS 


TOURTEL MFG. CO., 48, Uxbridge Road, Ealing, London, W5. 


LARGE STOCKS AND IMMEDIATE DELIVERY 


AT 
COMPETITIVE PRICES 


FOR 


BRASS, COPPER, BRONZE AND NICKEL-SILVER 
IN 


RODS, SHEETS, TUBES, WIRES AND SECTIONS. 
LET US QUOTE YOU. 


HENRY RIGHTON & CO., LTD. 
218, PENTONVILLE ROAD, 
KING’S CROSS 


Telegrams:  BALFOURITE, LONDON.” ‘Phones: NORTH 5214/5. 


The Columbia Red 
Label is world 
renowned for 


light service duty. 


Dry 


RED LABE! 


J.R. Morris, 
Imperial House, 
15, Kingsway, 
London, W.C. 


Quotations, 
Carriage Pajd, 
Cases free. 


21/22, CHAPEL ST. Milton 
] Phone : Clerkenwell 2872. LONDON, c.2. 
a N D E KORTING 6, cl 
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“ DURIE ” 
SCREWING MACHINE 


CONDUIT 


Write foi Lists to: 


JAMES N. DURIE & CO., Ltd., 
CRAVEN ROAD, LEEDS. 


TWO SIZES: 


4to 
4 to 24” 
CONDUITS. 
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GILLETT & JOHNSTON 


Estd.} 


(The Croydon Bell Foundry, Ltd.), 
CROYDON, ENGLAND. 


SYNCHRONISED 
ELECTRIC CLOCKS 


of Progressive Design, 
as supplied to: 


H.M, ADMIRALTY, WAR OFFICE, 
AIR MINISTRY, INDIA OFFICE, 
G.P.0., CROWN AGENTS, L.C.C. 
(over 800 in the New London County 


(1844. 


Hall), etc. 
NO WINDING. SILENCE. 
NO CLEANING. ACCURACY. 


London Agents : 
ARTHUR LYON & CO., 
14, QUEEN VICTORIA ST., E.C.4, 

TELEPHONE: 6818-9. 


Pat. Nos. —. 
9568/27. 


The best ever produced. 
“BIRMILITE” moulding reinforced with metal. 
New method in fixing shade. 7 
Unique in design and superior to any other Lampholder. 
The Lampholder for the highest class installation. 


Send for particulars to 
THE BIRMINGHAM MICA CO., LIMITED, 


3, South Road, Hockley, BIRMINGHAM. 


Registered Office: 


CROWN COVERINGS 


for BOILERS, PIPES, eto. 


Eet. 1868. 


SUTCLIFFE BROS. & BRYCE, 


LIMITED. 
DRAKE WORKS, HYDE. 


Gardiff Works: 
Hodges Row, Dooke. 


Lenden Werks: 
Teturic Werks, New Wanstead, 8.11. 


Birmingham. Bombay. Glasgow. Neweastic. Sheffield. 


“HOLME” 


(Specialists for 30 Years) 


\WTOMATIC CONTROL APPARATUS 


A.C. & D.C. 


CRANE PANELS 
BRAKES COMPLETE 
BRAKE SOLENOIDS 


Send Us Your Enquiries. 
DIE CASTINGS IN ALUMINIUM BRONZE. 


EDWARD HOLME & COY., LTD., 


Moss Lane, 
‘Grams : “Contact, 


T : 
7. ALTRINCHAM, 
LONDON :‘S3, Victoria St., Westminster, S.W. 


EBONITE 


AND 
COMPOSITE MATERIAL. 
Made to Government Specification. 


On Approved List. 
RODS. TUBES. SHEET. 


MOULDINGS. 


The British Ebonite Co., Ltd., 
Hanwell, B F C O ® LONDON, W.7. 


Trade Mark 


"Phone: Victoria 4072. ‘Grams: “ Kontactlon, Sowest, London.” 


Constant Research and Experi- 
ment have enabled us at all times 
to be 


FAR AHEAD OF ALL IMITATORS. 


We cordially invite you to com- 

Pare our designs with those obtain- 

able elsewhere, before ordering 
another resistance. 


FOR 22 YEAR 


ISENTHAL & GO. LTD. BD. 


Contractors to the Admiralty, War Office, Air Ministry, Postmaster-General, &c. 


WE HAVE SUPPLIED 
RHEOSTATS 


DUCON WORKS, VICTORIA 
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REASONS 
FOR SELLING 


= 


~BOILING RING. 

Price - £1 10s. Od. 
“* Cosyglo” model 7240, 
with moving flame and 
smoke effect. Price £7. 


As used in the 
Worlds Largest Airship 


SHOWCARDS & BOOKLETS 
SENT ON REQUEST 


“Fulray” Bow! Fire. Price £¢ 19s. 6. 


Price - £1 4s. 6d. - 


“Gosysio”™ Fi 
1927, 295674/1927; also ticensed nder cert: y Patents. 


Odut¢ SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/9,Upper Thames Street, London, E:C-4- 
Branches at-Belfast. Birmingham, Bristol. Cardiff. Dublin, Glasgow. Leeds. Liverpool, Manchester, Newcastle onTyne, Nottingham, Sheffield, Southampton 


res are manufactured under Patent Nos. 270522/1926, 295667" 
ain H. Berr: 


{ 

THERE 
= 
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4 
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Simplex Standard 
Switch & Fuse Gear 


Simplex Conduits & 


Conduit Fittings 


Cables have an easy passage through 
Simplex Conduits and Fittings—they have 
a perfectly smooth bore, entirely free from every kind of low and medium pressure i 
obstructions. Screw threads being made after ° lation, from the largest to the smallest, will 
enamelling, are clean and bright, free from Lists sent on request. have its requirements fully met from this very 
swarf, and wide range. They comply strictly Home 
ating enamel is of hi ity, of ani Office Regulations, are easy to wire and inspect, 
deep black, and of su slesticity thatall kinds SIMPLEX CONDUITS LTD. and moderate in price. Large stocks con- 
of bends can be made without detriment to it. Garrison Lane - Birmingham. stantly, replenished ‘ensure: |instant ‘delivery. 


flu 


Simplex Standard 

Distribution Boards 
Ninety Standard Distribution Boards are now 
made. It will thus be seen that practically 


E sincerely thank 
our many friends 
for their patronage 
during 1929, and wish 
them every happiness 
and increased prosperity 


in 1930. 


JOHN SHAW2. SONS 


WOLVERHAMPTON LTD 
(Established 1795.) 
Head Office and Works: WOLVERHAMPTON. 
"Phone: 1001. ‘Grams “Shaw, Wolverhampton.” 


LONDON : MANCHESTER: 
29-30, Shoe 229.990 9.8 


‘Phone : 
Central 2163. 


8CM/BHH 
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Prepayment 
Price 
Change 
Simplified 


« 
ue 


Easy coin change gear 


changes on prepayment meters often 
involve great expense. 


The “Metrovick” Type N.A. Prepayment 
Meter has greatly simplified the process. It is 
no longer necessary to install temporary meters 
while adjustments are made in the Meter De- 
partment, nor to employ the services of skilled 
meter-men to make alterations on site, often 
costing several hundred pounds. 


An unskilled person provided with a quantity 
of price-change gears, as illustrated, is able in 
a minute or two at each meter, to effect the 
required change. 


TRAFFORD PARK MANCHESTER 


A few other special 

features of ‘Metrovick’ 

Prepayment Meters 

are here indicated. 

For a complete des- 

cription send for List 
357 


* METROVICK ” 


((contactor-)\ ((simpxicity) 
VIBRATION PROOF TYPE SWITCH Th , 
re} en 
coin receiver contacts, the switc " 
vents fraud. Extern- cannot stick. It is tremely easy to-un 
al vibration cannot supplied either for 
cause the trip mech- 20 amps or 40 amps eae ee 
anism to operate. capacity. ments ate simplified 
RELIABILITY LOW LOAD A SEVERE TEST 
ACCURACY 
An enormous in- A standard 20 amps 
crease in sales dem- Sensitivedesign switch broke 30 
onstrates the relia- | and balance ensures amps at 250 volts, 
bility of both meter complete accuracy 5,000 times, and was 
and prepayment at one-twentieth of still in serviceable 
mechanism. J load. condition. 


FOR METICULOUS METERING 


Printed by PrawizR LINOTYPHNG AND Co., (BCM/PLP), ri Building, Ray Farringdon Read, E.C.1, and Published by 
Tue ELzorricaL REVIEW, Ludgate Hill, Hill, London, E.C.4, 
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The 


all their friends 


and 


by installing cables which are absolutely re- 
liable — St. Helens V.1.R.—manufactured 
under expert supervision—exactingly tested 
—improved by more than a quarter of a 
century’s experience—the better cables— 
built to last. 

The illustration published by kind per- 
mission of the Director of Education, is of 
the Westbury Board Schools, wired for over 
200 points with St. Helens V.I.R. Cables. 
The installation was carried out by Mr. H. J. 
Edwards, Electrical Contractor, Longbridge 
Road, Barking, under Specification and 
Directions of Mr. C. J. Dawson, F.R.LB.A., 
Architect to the Barking U.D.C. 


St. Helens Cables will safe-guard you and 
your interests too, make sure you use them 
for your next installation. 


V.L.R. CABLES 


ST. HELENS CABLE & RUBBER COMPANY LIMITED, SLOUGH. 
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FIRES 
: LATEST | 


-Catalogue sent 
on application. 


DRAKE & GORHAM WHOLESALE LTD., | 
67, LONG ACRE, LONDON, W.C.2. : 


Branches :—MANCHESTER: 209, Piccadilly; BELFAST: 63, Victoria Street; LIVERPOOL: 9, Granite 
Buildings, 6, Stanley Street; BRIGHTON: 24, Marlborough Place; GLASGOW: 58, West Campbell St.; 
BRISTOL: 35, Broad Street; DUBLIN: 2, Church Lane, College Green. 

Midland Representative: W. T. BOWER, 184, Jockey Road, Sutton Coldfield. 


“THE TRAITOR.” 


= 


SAFETY FIRST — AND AT ALL TIMES 


BY INSTALLING 


— 


66 99 


333 
IMMEDIATE Gg LARGE STOCKS 
DELIVERY ALWAYS 
FROM STOCK. MAINTAINED. 


Fuse System 
DESCRIPTIVE CATALOGUE ON APPLICATION TO 


ROBERT HORNBY & CO., LTD., 


Telegrams : 7, CARLISLE STREET, DEAN STREET, Telephones : 
Essesmeter, Westcent, London. LONDON, W.1. Regent 5609 - 5610. 
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JOINT BOXES, 
SLEEVE JOINTS, 

TRANSFORMERS, 

COMPOUND FILLED SWITCHGEAR 
CABLE TROUGHS, 

BATTERY AND 

ACCUMULATOR SEALING, ETC. 


BERRY, WIGGINS and COMPANY, Ltd. 
TENSULAM HOUSE, WATER LANE, LONDON, E.15. 
Telephones : MajYyland 3261 (4 lines). Telegrams : “ Berriggins, Strat. London. 


CABLE 


In “ PROCELL” Cables the use of an ex- PATENT NP 
ceptionally thin layer of corrosion - proof 305,602 
material has resulted in completely preventing 
chemical action between the sulphur content 
of the rubber insulation and the copper. 

This ensures a clean and bright conductor, 
and so considerably prolongs the life of the 
cable. 


MERSEY CABLE WORKS 


LIDB 
BOOTLE - LIVERPOOL. 


‘Telephone : Bootle, 1485, Telegrams: “ MERCABLES, Liverpool.” Codes : Weston Union and Hamilton 5 Letter. 


. 
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Pressed for time? — goods not in 
stock—customers waiting ? — it’s time you 


called in E.L.F.! 


For the last fourteen years Electric 
Lamp Factors Limited have been helping 
dealers all over the country to supply the 
needs of every customer. At each of their 
eight branches there is a fully equipped 
warehouse stocked with everything Elec- 
trical. Prices for non-proprietary articles 
are. extremely keen and allow you generous 
profits. Orders are dealt with immediately 
upon receipt. 


Our Service is at your disposal—let 
us send a representative to explain it more 


fully. Write us to-day. 


ELM A. DISTRIBUTORS FOR 
E.L.M.A. B.V.A. PRESTON : 


LIVERPOOL: BLACKPOOL: SOUTHPORT: LEEDS: PORTSMOUTH: CHESTER: 


13, Stanley St. 18, Topping St. 51, Lond Crassw ; 


= 
3 
i 
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FACTO 
to Facto and Frade. 
DRE. 186 


Automatic Relay and Main Contactor control- 


CONTINUITY OF SUPPLY 


becomes more and more imperative with 
the extended distribution of electricity. 
5. & C. Automatic Reclosing Gear main- 
tins continuity of supply by preventing 
prolonged shut-downs due to temporary 
interruptions. 

The gear facilitates the use of isolated 
tlsed sub-stations, so that economically 
operated distribution centres can be pro- 
vided for small areas. 


is contemplated, ask S & 


— 
SWITCHCEAR 


INDUCTION | 
RECULATORS 


ling Reclosing Motor Operated Circuit Breaker 


S&C 
AUTOMATIC 
RECLOSING 

GEAR 


for 
Motor Operated 
Circuit Breakers 


When the circuit breaker trips, say on 
overload, it is automatically closed, a 

an elapse of time to allow the no-load pro- 
tective features of the consumers’ motors 
to operate. If the load persists, the breaker. 
again trips, the gear being arranged for 
two, three or more shots as desired. 


When required, the automatic reclosing 
relay can be arranged to be inoperative on 
fault tripping. 


Where the use of Automatic Relays and Contactors 


C to submit a scheme. 


SwitchCraft|] 


LONDON OFFICE: 28, Victoria Street, S.W.1 


2, 3 or more shots 


| 


SS 


Motor Operated Circuit Breaker Gear 
automatically controlled by 
Reclosing Relay. 


Switchgear for Feeder Control in 
closed Sub-station. Motor Operated 
Circuit Breakers with Automatic 
Reclosing Gear. 
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District Offices and Representatives throughout Great Britain and Overseas. G 
185 


A consistently high standard of materials and constructional 
design enables Edison Swanto guarantee every inch of 
their cable. 


The test to which each cable is submitted before it is des- 
patched is an assurance that it will fulfil the purpose for 
which it is intended in any part of the world. Universal 
acceptance and unrestricted endorsement by the largest 
users indicate the definite superiority of Edison Swan Cables. 


A unique Distribution Service is given through the twenty- 
two depots of The Edison Swan Electric Co., Ltd. Strictly 
competitive prices always quoted, and only cables of the 
highest quality supplied. 


SHIP BUILDERS 


CABLES 


EDISON SWAN CABLES, LTD. LYDBROOK, GLOS5. 


| 


| 
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72, 000, 000 SCREWS ALWAYS = 
STOCK = 
| 
ant 


85-page Illustrated Catalogue on request. 


T. L. CASTLE, 2, Cricklewood nese W.2. 


Telegrams : “ SKRUSADYS, ’PHONE, ness. ta Telephones : HAMPSTEAD 2699 & 7591. 


| 


all 


2 


Avenue Chambers, Vernon Place, Southampton Row, W.C.1. 


BELFAST gets 


its ELECTRICITY 


communication in wer houses 
can have serious consequences. Interference in the 
supply of current to a great city causes loss of time and 
money—perhaps even life. For this reason many Electricity 
Power Stations in this country use the Bx Electro- 
Megaphone. By means of this apparatus, the whole of a 
wer station is brought under the single control of one man. 
He is able to speak to all points— e Room, Boiler 
House or Pump House—and at each soellien his voice is 
clearly and distinctly heard The photograph 
alongside shows the 4 014111 Electro-Megaphone at one of 
the turbine Positions in the Belfast Electricity Power St Station. 


Write or all men 


Ss. G. BROWN, LTD., 
SALES DEPARTMENT : 


29. ber DD — A 
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ELECTRO-PLATING DYNAMOS. 


A.C. & D.C. 30 YEARS’ 
MOTORS MANUFACTURING 
UP TO 100 H.P. EXPERIENCE. 


THE ELECTRICAL POWER ENGINEERING CO. (B’HAM), LTD., 


fi 
FETTER MOUSE, WARD END, BIRMINGHAM. at- 
FETTER LANE, E.C.4. MANCHESTER, BRISTOL, 
Phove: (Central 4082 Vanes NEWCASTLE & CORK. 


26 to 500 R.P.M. 


and 20 other speeds between. 


GEARED MOTORS 


enable you to cut out countershafts and belts, to abolish those New Zealand—Allum Electrical Co., 


gears that are so difficult to fit nicely into the machines you make, Ltd., AUCKLAND. 

and to couple your motor direct to your low speed shaft. Made India—H. L. Rochat & Co., BOMBAY 
with motors of all types and voltages, but in the }, }, and ? H.P. and CALCUTTA. 

sizes only, because we are small motor specialists, and stick to S. Africa—Saaler & Franks, Ltd., 
the things we really know about. JOHANNESBURG. 


The Normand Electrical Company, Ltd., 
Dept. R, 3, North Side, Clapham Common, London, S.W.4. 


Water Power BOV I NG Pulp & Paper 
Plant. Machinery. 


NEARLY 


QUARTER OF A MILLION HORSE POWER 


IN ONE YEAR. 


During the last 12 months we have received orders for 
Water Turbines from three countries alone, aggregating— 


New Zealand - 58,250. 


Head Office ; ° Branches : 
BOVING & CO., LTD. India - - - 73,050 WELLINGTON 


56, Kingsway, Spain - - ~- 100,800 CALCUTTA 
LONDON, W.C.2. Total 232,100 B.H.P. TOKYO 
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Obtainable from your usual supplier, or direct from :— 


Popes Electric Lamp Co.,Ltd. 


Head Office: 5, ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2. 


Telephone: Temple Bar 6074/5. Telegrams: “ Duramentum, Westcent, London.” 
Branches holding stocks from which supplies can be obtained— 
LIVERPOOL : LEEDS : LEICESTER : BIRMINGHAM : 73, BRISTOL 
2 ‘ool Street, Lendon 4 
1, Maneoty’s Lane. Ma rket St 6, Park Square. 89, Road. 72. Moor Street. 5239. 
Tel.: Reyal 427. 7087. Tel. : Leeds 22119, Tel.: 12 128. Tel. Central 3268. ‘Grams 
Grams: “ Deramentum.” City 7087.” ‘Grams: “Pope's 22119." ‘Grams:” ‘Grams: “Pope s 3268 Central.” “Pope's, 5239 Bristol.” 


BELFAST : (Managers: Campbell. Gardner & Co.) 18, Bedford Street. Tel.: Belfast 4401. “Grams: “ Camergard, Belfast.” 
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MAKES IT PAY 


HEAVY OIL ENGINE 
ELECTRIC GENERATING SETS 
RUN AT AN OVERALL COST 

OF LESS THAN 


ONE PENNY PER UNIT. 


7c 


71 


FULLY AUTOMATIC 
SEMI-AUTOMATIC 
HAND CONTROLLED I 
AUSTINLITE LIMITED, 
(Proprietors : CHANCE BROTHERS & CO., LTD.), of 
8 LIGHTHOUSE WORKS, 
ts SMETHWICK, BIRMINGHAM. 34 K.W. HEAVY OIL BATTERY CHARGING PLANT. : 


EMPIRE FREE TRADE/ 


IN THE NEW YEAR BRITISH GOODS 
WILL BE IN GREAT DEMAND. 


BE PREPARED FOR THIS’ BY 
STOCKING YOUR SHOWROOMS 
WITH JACKSON ELECTRIC FIRES 
AND APPLIANCES, FOR YOUR 
PUBLIC WILL NOT BE SATISFIED 
UNLESS YOU USE THIS SLOGAN. 


The New Fabric 
Finishes are non- 
metallic and in four 
very artistic colours, 


Chinese Blue 
Chinese Grey 
Chinese Red 
Chinese Bronze 


Write for particulars to 


THE JACKSON ELECTRIC STOVE Co., LTD. 


», 143,.. SLOANE... STREET LONDON; 
Teiephon. : SLOANE. 6248 (3 lines); ‘Works ? LUTON, BEDS. 
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QNE of the many uses of the Klaxon Indus- 

trial Signal is as a “Start Work” and “Stop 
Work” notifier. Connected in circuit to the 
clock, it automatically signals at the set time— 
punctually to a second. Everybody starts “on 
time.” There are no wasted moments. Wherever 
warning signals are wanted—for fire or burglar 
alarms, for danger signalling, for code-calling— 


use Klaxon Industrial Signals. For distinctive 
tone ; for dependability ; for safety’s sake. 


KLAXON LIMITED, 
36, Blandford Street, London, W.1. 


Service Stations at above address and at our 
Works, Warwick Road, Greet, Birmingham. 


FREE BOOKLET. 
This Booklet deals 


with the many uses 
of the Klaxon in 


INDUSTRIAL 
“ONLY THE KLAXON IS GOOD ENOUGH” SIGNALS x 


AVOID THE ANIMOSITY YOUR NEIGHBOURS 


BY SPECIFYING 


THE “‘PNEUCONEX” GRIT CATCHER 


WHICH IS BEING 


ADOPTED BY MANY MODERN SELECTED STATIONS 


STACK EMISSION EVEN WHEN SOOT BLOWING 


UNIMPAIRED EFFICIENCY FROM MINIMUM TO PEAK. 


WRITE FOR BOOKLET “‘F”’ 


PNEUMATIC CONVEYANCE & EXTRACTION 


BROADWAY (1929) LIMITED WESTMINSTER > 
Telephone— Telegrams— 
* PNEUCONEX,” PHONE, LONDON. 


VICTORIA 6845 (5 lines). 
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PORCELAINS 


FOR 


ACCESSORIES 


INUTE accuracy which saves you time in 
assembly, high vitreosity and great me- 
chanical strength necessary for modern automatic 
methods of assembly, and high quality finish—thege 
are but some of the reasons why you should 
unhesitatingly choose T.T. Porcelains, 


Our extremely well equipped Tool 
Rooms and Gauging Departments, with 
large Staff of first-class Tool Makers are 
continuously engaged maintaining exist- 
ing tools at a high stan- 
dard of precision and 
producing new tools, 
You can safely entrust 
your own designs to us, 
confident that the ac- 
curacy and quality of 
the finished article 


Always use “ Fish- 
Spine” Insulating 
Beads for your con- 
nections — British 
Made and Best. 

will give you entire 


TAYLOR 
TUN IC LI AND COMPANY, LIMITED, 


Head Office: EASTWOOD, HANLEY, STAFFS. London Office : 110, CANNON STREET, E.C.4. 


Telegrams: Eastwood, Hanley. Telephone: Hanley 5272. Telephone : Mansion House 7211. 


ROTAPEX Lt. 


Telephone : Mus. 6147. 61, BERNERS ST., LONDON W.1. | | . 


Telegrams : Rotapex, London. 


SciENTIFIC LicHTING By 


LYFA Fittings 


A LIGHT DISTRIBUTING UNIT 

FAR IN ADVANCE OF ANY COM- 

MERCIALLY PRODUCED FITTING 
OF SIMILAR KIND. 


WATTAGES FROM 100 TO_ 300. 


Concentrates light on the working plane. 
Distributes it evenly over a wide area. 
Produces ample light on the vertical plane. 
Eliminates the glare of the lamp filament. 
Softens shadows. 

Reduces reflected glare to a minimum. 


PRICES ON APPLICATION. 
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M B STEEL CASE AIR-BREAK CAM-TYPE MB 
CONTACTOR STARTERS. 


FOR A.C, MOTORS. 


STAR DELTA. 
SERIES PARALLEL 
AUTO TRANSFORMER 


DIRECT STARTING 
ROTOR AND STATOR. 


FOR D.C. MOTORS. 


PLAIN STARTING FOR 
CONSTANT SPEED 
MOTORS. 

SHUNT REGULATION 
FOR VARIABLE SPEED 
MOTORS. 


ENCLOSED IN STEEL 
CASE. 


CONTACTOR TYPE 
CONTACTS. 


THERMOSTAT OVER- 
LOADS. 


| 


ALL STARTERS 
COMPLY WITH 
HOME OFFICE 
REGULATIONS. 


THE ELECTRO-MECHANICAL BRAKE CO., LTD. 


WEST BROMWICH, STAFFS., ENGLAND. 
Telegrams—“ Brakes, West Bromwich.” Em = 


+") 


TEMPERATURE 
REGULATORS : 


Made in four types. 


regulation, for cegu- 
lating temperature 


of either air or lators, Temperature Switches, and Pressure 
liquids. Regulators © Regulators supplied by Nathan & Allen, Ltd. 


consist of a brass 
tube enclosing a rod 
of special metal, 
which has a practi- 


cally constant length 
at any temperature P R E Ss S U R E 


Temperature Regulators. 
Temperature Switches 
Pressure Regulators 


is equally evidenced in the Temperature Regu- ‘ure regulator (pre- 


making pressure gauge, 
and the Switch itself is 


TEMPERATURE 
SWITCH : 


The same skilled workmanship and efficient 
performance, which has made “Nathan & Allen” The temperature 
Coarse or Fine synonymous with first class “Time Switches,” Switch isa tempera- 


viously described) 
with an S.P. Switch 
consisting of a gas- 
filled mercury tube. 
The tube is sealed 
and is not subject 
the contact to the usual troubles 
experienced with 


up to 700°F. When 
temperature reaches 
a predetermined 
maximum or falls to 
a similarly chosen 
minimum, the relay 
switch makes con- 
tact on diversesides, 
the main switch 
thereby making or 
breaking the circuit. 


REGULATOR : 


Similar to temperature 
regulators, but the move- 
ment of adiaphragm under 
pressure operates the relay 
switch. It is more accur- 
rate, more easily adjust- 


NATHAN & ALLEN LTD. 


more reliable and durable. 
Can be made for pressures 
from 7 Ibs. to 145 Ibs. per 
sq. in. The tube is screwed 
so that an air, gas or 
watertight joint may be 
made. 


VICTORIA STREET, LONDON, 


mercury contacts. 
The mercury cannot 
splash or waste 
away. Made for 
horizontal or verti- 
cal mounting. May 
be used for capac- 
ities up to 15amps., 
250 volts. 


S.W.1. 


GREENLY’S 
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OVERHEAD TRANSMISSION 
CREOSOTED WOODEN POLES, 


ARMSTRONG. ADDISON CO. 
SUNDERLAND. 


ALSO SLEEPERS, FENCING, COVER BOARDS, ETC. 


"GRAMS: “TIMBER,” SUNDERLAND. "PHONES: 1812—1813. 


ii*rTfh 


for all Electrolytic Processes. IN LONG LENGTHS WITHOUT 
We manufacture Low VOLTAGE DyNAMOS AND MOTOR- JOINT. 
GENERATORS which do not require forced Ventilation, 

Resistance Boards, and all other Electrical Accessories 
necessary for the Electro-Deposition of Metals. . <2 Ve e 
2 
\ 
7 

| 

i 


Knife-Switch CANNING 750 Amp, 
Resistance Board. 


Coil weighing 15 cwts., and one of the 
ingots from which such strip is produced. 


Motor Generator. 


ESTABLISHED 


Meney 168, Regent Street, W.!. 


BIRMINGHAM. Rad Dont + 


| 

Siemens 
e 

r 
ae DYNAMOS & MOTOR-GENERATORS 

i, CANNING OP] Type, 2,000 Amp. Dynamo. 

j 

omas Doiton OnS 
LIMITED 

| 
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SUPER-AUTOMATIC 


Electric Kettle 


with the CALROD Element 


The CALROD Electric 
Heating Element — Used only 
in Hotpoint Products. 


HE patented CALROD Electric Heating Element 
represents the culmination of a lifetime 
endeavour to perfect electric heat. Particularly in a 
domestic electrical convenience continuity of service 
under all sorts of conditions is of paramount import- 
ance. It builds customer appreciation of the con- 
venience and dependability of electric service. 
Thus, it creates goodwill for the Electrical Contractor 
and the Central Station. 


This sectional view shows the 
typical construction of CALROD 


Ternfinal of heavy Protective Magnesium oxide Resistor of Finest 


ive material threaded metal electrical in Sade of Nickel 
into resistance wire, casing, & heat conductor romium wires 


The Hotpoint 
Electric Appliance Co., Ltd. 


Head Office: 24, NEWMAN ST., London, W.1. 
Museum 8327 & 8328. ** Hotpoint, Wesdo, London.” 
Also 


Hotpoint House, 99, Corporation Street, MANCHESTER. 
we (City 3007/8) 


164, Howard Street, Glasgow. (Central 798) 
18, Chester Street, BRADFORD. (Phone 5548) 


Viscosa House, George Street, NOTTINGHAM. 
(Phone 2620) 


28, Collingwood Street, NEWCASTLE-UPON-TYNE. 


(Central 6933) 


THE ELECTRICAL REVIEW. 


Prevents 


Hotpoint 
Super- Automatic 
Thermal Protector 


F the kettle should be forgotten and 
allowed to boil dry, or if the current 
should be switched on before water 
has been added, the Super-Automatic 
Thermal Protector automatically breaks 
the circuit before any damage is done. 
When the kettle cools again the switch 
automatically closes, but if the kettle is 
still dry the switch opens again immedi- 


_ ately. This cycle of operation will be 


repeated without damage to the kettle, for 
an indefinite time, or until such time as 
water is put in the kettle or the plug 
is disconnected. This Super-Automatic 
Thermal Protector is an exclusive Hot- 
point feature. 


This kettle is only suitable for use on A.C. circuits. 


Overheating 


PRICES 
Polished Copper 

2-pint - £1 166 

3-pint- £2 OO 


xliii 
| 
nnouncing New| 
| | 
{ 
\ | 
\ = | 
\ 
— 
- 
; 
£200 
2236 
= (50) 


- 


THE ELECTRICAL REVIEW. 


December 27, 1929. 


INDEX TO ADVERTISERS. 


Advertisers will please note that New Copy and Alterations to Existing Advertisements 
(with Blocks) should reach this Office not later than THURSDAY MORNING of 
the week previous to issue. 


PAGE 
Accumulator Maker’s Assoc. ... 


A.C.E.C. (Ateliers de 
tions Electriques de Charleroi 


Aeonic Radie, Ltd. xxiv 
A.E.G. Electric Co., Ltd. Sup. 38 
Allen West & Co., Ltd. ... Sup. 22 
Alpha Elecl. ‘Apparatus Co. 
Armstrong, Addison & Co. xiii 
Armstrong, Stevens &8on 
Whitworth & Co., 

Arrow Electric Division... ee 

Asea Hlectric, Ltd. 
Ashford, Sup. 30 
Austin & Hayes ... pm Sup. 40 
Austinlite, Ltd. ... xxxviii 
Automatic Rectifiers, Ltd. liii 


Telephone Mfg. Co., 
Avery, W.&., Ltda. 


Bailey, Sir W. H., & Co., Ltd. xx 


“Sup. 40 
Balmford, W. Ltd. ... 
Barrett & Elers, Ltd. ... oar 
Barronia Metals ... ae 

Sup. 27 


g & 
Seaham & Sons, 


Benjamin Electric, Ltd. coe xxx | Igranic Electric Co., Ltd. = 
Bennis, E.,&Co., Ltd... Drayton Regulator and instru. India-Rubber, Gutta-Persha & | Normand Electrical Co., 
Berkeley & Young, Ltd... —... ment Co., Ltd. (The) .. Telegraph Works Co., Ltd.... lvi | Transelectra liii 
Berry, Wiggins & Co., ... . xxxi ae Condenser Co. (1925), Insulators, Ltd. = 
Berry’s Electric, Ltd. ... XXViii ... Sup. 6 | Ioco Rubber and Waterproofing 
I Th ~“ iv oun. James N., & Co., Ltd. “Sup. 41 Co. Ltd. se Outram, C. W., & Co. 
Best & Lloyd, Ltd. Isenthal & Co., Ltd. “Sup. 41 Ozonair, Ltd. 
Benttell, A. = 
v 

Birkbye, Led. xiv Park Royal Eng. Co., Ltd. 
Birmingham Mica Co. .. “Sup. al Jackman. J. W. & Co., Ltd. ... Parmiter, Hape & Sugden, Ld. xIvii 
Blackstone & Co., Ltd. ... Eagle Electric Co, = | Jackson Electric Stove Co. xxxviii | Parsons, C. A.,& Co., Ltd. ... 
Blair, J. Martin Dearne 6 Jenkins (Robert) ... Pass (Capper) & Ltd. Xx 
Bolton, T., & Sons, Ltd. xlii | Merthing Clip Co... ... ‘Bup. 40 s, W. J. & Co., Ltd. Peebles, (Bruce) & Co., Ltd 
Boutillier, John Le, Ltd. __... discon Swan Cables, LAd. & Phillips, Ltd. Pemberton, 8. T., 
Boving * " ae --Xxxvi | Bdison Swan Elee. Co., Ltd. vi i, Sup. 10, 11 & 21 | Periodical Proprietors Associa- 
8. 0. Electric Construction Co., Ltd. Johnson Clapham tion, Ltd... 

G., & Co., Ltd. eee . xxiv Blectric Control, Ltd. & Morri Petters, Ltd. 

Bras Aluminium Co., Ltd. ... Co. “Sup. 40 | Johnson & Nephew Philips Lamps, Ltd. “Sup. 18 
British Ebonite Co., Ltd. ‘Sup. 41 | Bleotrie Fires, Ltd. Sup.81 | Phoenix Assurance Co., Ltd. ... 
British Electric Co. Beating Co. Jones, E. H. ‘Machine’ Tools), | Pirelli-General Cable Works, 
British Electric Lamps, Ltd. woe lii Blectric Lamp factors, Ltd. Ltd. Si & So: Lia 21 
British Electric Meters, Ltd, .. Hlectrical Contractors’ Assoc. Jones (Inigo) & Co. nn’ ‘La 
British Elec. Resistance Co., Blectrical Equipment & Carbon Joyner, C., & Co. . “Sup. 24 

up. 
British Electrical Development Eng. Co. | Kaye Joseph) & Sons, Ltd... | di “ap. 18 
Electro-Mech. Brake Co., Ltd. xii | Kelvin, Bottomley & Baird, Ltd. | Premier Electric eaters we 
British ‘Tnsulated” Cables, Ltd. Bliott Bros. (London), Ld. xxv | Kent Bros... Premier Gas Engine Co., Ltd,, 
Sup.82 & 83 | His (Charles) & Sons... Key Engineering Co., Lid. | 
British Resistor Co., Ltd., The ... Klaxon, Ltd. | roduets 
British Thomson-Houston Co., Enfield Cable Works, Ltd. Kohler Co., Ltd. tchett » Co., 
Engineering and Lighting Korting & ‘Mathiesen Eleci., (The) 
Brittain’s Elec. Motor Co. uipment Co., Ltd. . Ltd. Sup. Products Corporat: on, a e 
Brown (David) & Sons } Corporat | Quasi-Arc Co., Ltd. i 

Ltd. | Erskine, Heap & Co., Ltd. and 
Browns’ Dryers, Ltd. ... Everett Edgcumbe & Co.,Ld. ... | Rainsford & Lynes, Ltd. 

rown, 8. G., XXXV | Bvershed & Vignoles, Ltd. ...Sup.2 | Landis 4 rx Gyr, Ltd. | Ransomes, Sims & Jefferies, La. 
Brownie Wireless Co. ‘a. B.), Exide Batteries - = | Laurence, Scott & Electro- Sup. 25 

Ltd. (The) | motors, Ltd. | Rawplug Co. 
Browning’s Electric Co. —...Sup. | Lea Recorder Co., Ltd., The | Reavell & Co., Ltd. 
Bruce Peebles & Co.,Ltd. ... Leach, 8. G. & Co., Ltd. i | Record Electrical Co., Ltd. ... i 
Brush Elecl. Eng. Co., Ltd. ... Lighting Trades, | ae | Revo Electric Co., Ltd. . ...Sup.7 
Buck & Hickman, iad. Be ake Litholite Insulators, Ltd. i | Reyrolle, A., & Co., 

Bull Motors, Ltd... ...  -. Fair, W. D., & Co. Liverpool Elec. Cable Co., Ld. Richardsons, Westgarth é & Co., : 
Bullers, Ltd. _... xix | Wan, Sup.28 | Ltd. ii 
Burdette & Co., Ltd. i | Ferguson, Pailin, Ltd... ... i | London Electric Firm Righton, H., & Co “Sup. 40 
Burt, Boulton & Haywood, Ltd. Ferranti, Lid. |... Sup.39 | London Electric Wire Co., Ltd. “ | Bingsdor® thton "Bland 
Sup. 40 Sup.28 | Ltd. 
Ltd. 12 Fan & Motor Co., | Robinson (Lionel) & Co. i 
Fort Offord Ltd ‘Sup.21 | Ross Courtney & Co., Ltd. iii 
Cable Makers’ Association _... Lorival Mfg. Co. (1921), Lea. | Rotapex, Ltd. ... ... xl 
CaHender’s Cable & Construc- ng. Low, A., & Sons, Ltd. Sup. 8 | Ruberoid Co., Ltd., The 
oun L.P.8. Electrical Co. | Ruston & Hornsby, Ltd. 
e Ins' ent Co., xlix 
Canning, W., & Co.,Ltd. ... 
pel & 1, William, Ltd. ... Macintosh Cable Co., Ltd... Sadia, 
Carron S8up.9 Co., Ltd. Macintyre, J., & Co., Ltd. Sanders, W., 
Carter, H. W., va & James, Ltd. ... General Chemi al and Phar- Marconi Wireless Telegraph | Sankey iossph) & & Sone, Ltd.. 
Castle, T. L. maceutical Co., Co., Ltd. ose Santon, Ltd. up 
Castle’ Fuse and “Engineering General Electric "Con Ltd. ‘Sup. 14 Marelli& Co.,Ltd. 2... | St. Helens Cable and ‘Rubber 

Co., Ltd. li | Gent & ig | Mareyatt& Place... viii | xxix 
Century Electric Go... Gilkes, G., & Gordon, Ltd. “Sup.40 | Marryatt & Scott, Ltd. eos | Sax Sax (Julius) & Co., Ltd. ... 
Chamberlain & Hookham, Ltd. Gillett & Johnston '.... Sup.41 | Martindale Elec. Co., Lid. | Saxonia Electrical eal Wire 
Chesterton, Jones & Co., Litd.... Gledhill Brook Time Recorders ii | Massingham, H. G. ies Sup. 21 Ltd. i 
Chloride Elec, Storage Co. Glover, W. T.,&Co., Ltd. ... xvi | Mather& Platt, Ltd. ... xvii Schneider, 

Ltd. teens Green, E.,&Son, Ltd..... _.. xlvi | Matterson, Ltd. ie | Shaw, J., & Sons (Wolverbamp- 
Christie&Co. “Sup. 40 Griffiths Bros. & Co., London, Matthews & Yates, ta. viii | ton), Ltd... Sup. 43 
Churten, T. Harding & Co., Ld. i Ltd. A Sup. 40 | Siemens Electric Lamps and 
City Hiectrical Co., Ltd. i & Sup. 21 Mavor & Coulson. Ltd... ... i | Supplies, Ltd. Sup. 42 
Clarke, Chapman & Co., Ltd... M.C.L. & Repetition, a. .... lii Siemens Bros. & Co., Ltd. xxv 
& Son, Lita... xlix McClure & ose ... iii | Simmonds & Stokes, ‘Ltd. lv 
Cole, E. K., Ltd. =Xlvi MoGeoch, W., & up. 25 | Simon-Carves, Ltd. lv 
Concrete Utilities, Ltd... MoGregor & Co., R. | Simplex Conduits, Ltd. .. ste Sup. 48 
Connolly (Blackley), Ltd. aa Hackbridge Electric Construc- McKechnie Bros., Ltd. | Sisson, W., & Co., Ltd. ... 2 

das eumatic T tion Co.,Ltd. ..  .. i&xxix | Measurement, Ltd. | Sloan Blectrieal Co., vy 

Co., Ltd., The oe Medical Supply Association | Small Power Dynamo & Motor 
Constable & Co.,Ltd. |. oa v Ltda. i & xviii Co., Ltd. ... i 
Constructors, Ltd. Hardtmuth,L.&C. ...... | Meech Electric Drives, Ltd. ... i th (Frederick) & Oe., 
Contract Journal... ... ... Hann&Ingle ... Sup.40 | Mersey Cable Works, Ltd. ... Ltd. Sup. 8 

CONTINUED ON PAGE XLVI. 


PAGE | 


Crabtree, J. A., & Co., Ltd 

Crane, Chemical Co., Ltd. ix 
Credenda Conduits Co., Ltd. . 

Cressall Manufacturing Co. ...i & liii 
Crewe, Allen & Co. se 
Crockatt, W., & Sons, Lita 

Crompton Parkinson, Ltd. ... 
Crossley Bros., Ltd... ‘ 
Crypto Electrical Co., Ltd. 


Cryselco, Ltd. ..Sup. 4 
Curtis Manufac. Co., Lid., The i 
Cutting Bros., Ltd. i 
Dacier, Ltd. 

Dalyte Electrical Co. 

Davidson & Co., Ltd. ... Sup. 5 
Davis & Timmins, Ltd. . on oe 
Davey, Paxman & Co., Lta. =. xi 
Dawson, E., & Co. 
De la Rue (Thomas) & Co... 
Dermatine Co., Ltd. eae 
Dexine, Ltd. 
Diamond Fibre Co., Ltd. - Wii 
Donovan & Co. ... 


xvii 21 
Dorman & Smith, Ltd. ... 
D.P. Battery Co., Ltd. 
Drake & Gorham Wholesale, 


PAGE 
| Hardy & 
Harris, A. E. & Co. “GBirmine: 
ham), Ltd. os 


Harris, J. F. &G., Ltd. ... 


| Hart Mfg. C 
Heathman, lii 


| 


| Higgins, James A. 


| 


Heenan & Froude, Ltd... 

Henley’s W. T., Telegraph 
Works, Ltd. .. xv & xxvii 

Hewittic Elec. Co., Ltd. ons 

| Heyes & Co., 

Hick, Hargreaves Co., Leta... x 

Bu 40 

Higgs Motors we 

Hildiek & Hildick .. 


| Hobdell, Way & Co., Ltd. ~ vii 


Hogan & Wardrop 

Holder-Harriden, Ltd. 

Hollings & Guest, Ltd. .. 

Holme (Edward) & Co., Ltd. “Bup. 41 

Holophane, Ltd. ... 

Hooper’s Telegraph and India- 
Rubber Works, Ltd. ... ™ 30 

Hornby (Robert) & Co., Ltd. 

Horstmann Gear Co., Ltd. ie 

Appliance 

xliii 


Seamless Tube 


PAGE 


Electric Cable 


Construction Co., Ltd. 
Metro-Vick Supplies, Ld. 


Sup. 8, 26 & 29 
Metropolitan - Vickers Elec- 
cal Co., Ltd. ...Bup. 36 & 44 


Mickelwright, Ltd. 


Midland Mfg. Co. Ltd. i &xi 


Mills, W 
Moores, J., & Co. ... 
Morgan Crucible Co., Ltd. 


Morse Chain Co., wane The ... 
Sup. 


Morris, J. R. 

Mosses & Mitchell 

Moy, Ernest F., Ltd. ... 
Mudie’s Electrical Co., Ltd. 


Nalder Bros. & 
Nash & Hull, Ltd. 
Nathan & Allen 


National Register of Electrical 
Sup. 21 


Installation Contractors 
(James) & Co. 


Newall’s Insulation Co., “Ltd... 
Neon Lights (1928), Ltd. 


xli 


viii 
New Pelapone Engine Ld. ‘Sup. 31 
Newton Bros. (Derby), L' 


Nico Light Co., Ltd 


{ 
aliv 
| 
— | 
of 
| 
Dp. 26 
| 
| | i 
| 
ans 
4 
By 


December 27, 1929. 


xlvii 


ip. 18 


ip. 21 
xxvii 


xxix 


tire 
ty, 


Ideal in every way for all Electrical 
Insulation purposes, “ELO™” possesses 
many valuable characteristics. Take 
di-electric and mechanical strength 
for instance. These properties are 
essential for High Quality Electrical 
Work. You can be satisfied that 
*“ELO” Mouldings will not let you 
down in these respects. Knowledge 
gained by years of experience and 
directed by skilled brains is cease- 
lessly employed to maintain and 


improve the high standard of ex- 
cellence that “ELO” Mouldings have 
built up for themselves. 

A wide field is served by “ELO” 
Products because of the various 
forms in which it is obtainable :— 
Mouldings, Moulding Powders, 
Varnish and Resin. 

Free on application, our interesting 
literature will give you all particulars 
and details of the many purposes of 
*ELO.” 


BIRKBYS LIMITED 


LIVERSEDGE YORKSHIRE ... 
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ON LANE. 


‘CONDON. 


Capel’s “XL” Electric Lighting Plants 


THE BEST. 


Place your next Order with us, and you will agree, 


QUICK DELIVERY. 


SIMPLE and RELIABLE, from £40, 


500 Watts to 17 kW. 


CAPEL & CO., Ltd., LONDON. 


“XL” 


ledh 
Telep 


ENGINE WORKS, COLCHESTER, ESSEX. 


Telegrams: *‘Educate"’ and “ Colchester.” : Colchester 2282, 


be supplied 


GREEN’S 
ECONOMISERS 


can 


to work 


at any pressure 


Telegrams : ‘* Economiser.” 


E. GREEN & SON, L” 
WAKEFIELD 


Telephone : 2706. 


A LOW COST METHOD 
OF CONVERTING 
D.C.RADIO MAINS 
UNITS TO A.C. 


NE phase of compensation in the change-over 
from Direct Current to Alternating Current 
involves those people whose radio sets are 

powered by your electric energy. 


There is a very low cost method of converting such 
radio sets from D.C. to A.C., viz., by the addition of an 
**EKCO” Standardised Rectifying Unit. 


As the acknowledged pioneers and leaders of all- 
electric radio and manufacturers of over 70% of the 
total quantity of electric radio devices sold in Great 
Britain today, may we suggest that you write to us for 
full particulars? 

Several important Corporations have already 
contracted with us to supply “*EKCO” Rectifier 
Units for a similar purpose. 

All **EKCO” Power Devices conform to 
Regulations. 

The **EKCO” Rectifier Unit will definitely solve a 
big radio compensation problem for you, efficiently 
and at the lowest possible cost. 


Announcement of E. K. Cole, Ltd., Dept. E R., 


‘* Ekco'’ Works, Leigh-on-Sea. 
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Breaking Capacity 


There is not much difference in appearance between this 
fuse and the one we illustrated a month ago. 


They are both 300 ampere AAeraflex Fuses, and after 


interrupting dozens of short circuits you would still be 
unable to detect any external difference. Yet the 300 
ampere Aeroflex Light Duty Fuse is guaranteed to break 
25,000 amperes at full voltage without any explosive effect. 


[See our next Advertisement. 
SOLE MAKERS : 


PARMITER, HOPE & SUGDEN, LIMITED, 


FLUVENT ELECTRICAL WORKS, VERNON STREET, LONGSIGHT, MANCHESTER. 


London Office: 25, Victoria Street, S.W.1. A.C. Borthwick, 200, Vincent Street, Glasgow. South Wales: F. S. Carter, Paragon House. 
13, St. Andrews Crescent, Cardiff. 


SAFUSE 
SWITCHBOARDS. 


For all situations where heavy duty 
and continuous service is_ essential. 


Quotations and designs 
on receipt of enquiries. 


DONOVAN & CO., 


Manufacturing Electrical Engineers, 


Works: “‘Safuse” Works, 
Northcote Road, 
Stechford, 
BIRMINGHAM. 


Central 5703/4. 
Telephones { Stechford 252. 


Telegrams: “DONOVAN, B’HAM.” 
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STANDARD MUTUAL 
INDUCTOMETER 


(Patented). 
This instrument, recently developed P 
by Albert Campbell, gives the greatest 


possible accuracy in measurements 
——— of mutual and self-inductance, 
effective resistance, and capacitance. 
It is independent of frequency 
up to 2000 cycles per second. 
The instrument is made in three 
ranges, to 1.1, 11, and 110 mnilli- 
henries respectively, and will give 
measurements of self-inductance to 
10 and 100 times these values. Read- 
ings on the 11 mH range may be taken, 
by estimation, to 0.02 microhenry. 


30 x 41 x 22 cm. 


WORHS ~45.GROSVENOR PLACE 
- LONDON , S.W.L 


Tel. Address: ‘‘CLIFFORD, BIRMINGHAM.” ESTABLISHED 1776. 


BIRMINGHAM. 


Contractors to Admiralty, War Office, and Principal Railway Companies 


TRADE MARK. 


Manufacturers of 


COPPER, BRASS PHOSPHOR BRONZE 
SHEETS, TUBES, RODS, WIRE. 


PHOSPHOR TIN 5%, and PHOSPHOR COPPER 10% and 15% Phosphorus 


H.C. COPPER BUS BARS and STRIP. 
MANGANESE BRONZE, YELLOW METAL and NAVAL BRASS. 
TIN, LEAD, ZINC, and COMPO WIRE and STRIP. 
Chill-cast PHOSPHOR BRONZE BARS, Solid and Cored. “Seacliff” Brand. 
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General Electric Co., Ltd. 
The London Elec. Firm. 


Lamps. 


British Elec. Lamps, Ltd. 

British Thomson-Houston Co., Ltd. 
Burdette & Co., Ltd. 
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Mirrors and Lenses. 
The London Elec, Firm. 
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British Co., Ltd. 
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Donovan & Co. 
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Jeneral Electric Co., Ltd. 
igranic Electric Co., Ltd. | 
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tor Co, 
Veritys, Ltd. 


Motors. 
A.E.G. Electric Co., Ltd. 
Asea Electric, Ltd. | 
British Thomson-Houston Co.,Ltd. | 
Brittain’s Electric Motor Co. | 
Brook Motors, | 


Electrical Equipment & “Carbon Co., 
Ltd. (The). 
Electrical Power Engg. (B’ham), Ltd. 
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Higgs Motors. 

Hogan & Wardrop 

Lancashire ll & Motor Co., 
Laurence, Scott & Electromotors, La. 
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Mather & Platt. 
Mavor & Coulson, Ltd. 
McClure & Whitfield. 
Metropolitan- Vickers Elecl, Co., Ltd. | 
Newton Bros. (Derby), Ltd. 
Normand (The) Electrical Co., Ltd. 
Peebles (Bruce) & Co., Ltd. | 
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Small Power Dynamo & Motor Co. 


Ltd. 
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Wright Motors, Ltd. 
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Hardy & Padmore, Ltd. 
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Santon, Ltd. 
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Handling. 
Pneumatic Conveyance and Extrac- 
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Leach, 8. G., & Co., Ltd. 
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Taylor, Tunnicliff & Co., Ltd. 
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Pulverised Coal Plant. 

Simon-Carves, Ltd. 
Pumps. 
Hall, J. P., & Sons. 
Pulsometer Engineering Co. 
Recording Apparatus. 
Gent & Co. 
Rectifiers. 

Automatic Rectifiers, Ltd. 
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Brake & Saxby Signal 
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Ltd. 
Simplex Conduite: Ltd. 


Regulators. 
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Resistances. 


| British Electric Resistance Co Ltd. 
| Cressall Manuf: 


‘acturing Co. 
Curtis Manufacturing Co., Ltd. 
Donovan & Co. 


| Electro Mechanical Brake Co., Ltd. 


Mickelwright, Ltd. 
est F., Ltd. 
Walters (Austin), & Son, Ltd. 
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Cressall Manufacturing 
| Robinson (Lionel) & Co. 


Rewinds. 
British Electric Co. 


Bertram Thom 
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ssall Manufacturing Co. 
Donovan & Co. 
Electro Mechanical Brake Co., Ltd. 
illiam 


Zenith Electric Con Ltd. 


Rotor Discs and F 
English Steel Corporation, Ltd. 


Sandblast Machines. 
Jackman, J. W., &Co., Ltd. 


Screws and Terminals. 
Armstrong, Stevens & Son, 
Davis & Timmins, Ltd. 
L.P.S8. Electrical Co. 
M.C.L. & Repetition, Ltd. 
Ross, Courtney & Co., Ltd. 


| Tormo, Ltd. 


Searc its. 
The London Elec. Firm. 


Signal Lamps. 
The London Elec. Firm. 
Signals (Industrial). 
Gent & Co. 
Elaxon, Ltd. 
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Ashford, Dunn & Co., Ltd. 


Inigo Jones & Co. 


Slotted Steel. 
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Soldering Material. 
Fluxite, Ltd. 
Products Corporation, Ltd. (The). 


Stampings. 
Harris, A. E., & Co., Ltd. 
Pressed Products Manufacturing Co. 
Sankey, J., & Sons, Ltd. 
Turner Bros. 


Steel Equipment. 
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Stokers. 
Bennis, E., & Co.. Ltd. 


Switchbeards. 
Aeonic Radio, Ltd. 
Berry’s Electric, Ltd. 


Bertram Thomas. 
British Thomson-Houston Co., Ltd. 


Ferguson, 
Foster Engineering Co., 
General Electric Co., Ltd, 
Johnson & Phillips, Ltd. 

Mavor & Coulson, Li 

Moy, Ernest F., Ltd. 

Mudie’s Electrical Co., Ltd. 
ring Works. 


alsall Co., 
Weekes, L. (Luton), Ltd. 
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| Switchboard Enclosures, 
| Johnson, R., Clapham & Morris, Lta, 


Switches. 


| Arrow Electrie Division. 


Berry’s Electric, Ltd. 


, Ltd. 
British Thomson-Houston Co., Ltd, 


| Crabtree, J. A., & Co., Ltd. 
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Thermostats. 
Venner Time Switches, Ltd. 
Time Recorders. 

Gledhill Brook Time Recorders. 


Time Switches. 
A.E.G. Electric Co. Ltd. 
Geipel 


Venner Time Switches, Ltd. 


Tipplers. 
Spencers (Melkeham), Ltd. 


Tools, &c. 
Buck & Hickman. 
Castle, T. L. 
Neill, J., & Co. (Sheffield), Ltd. 
Volet, Ren é. 
Wynn, Timmins & Co., Ltd. 
Tools (Portable Electric). 
Marryat & Place 
The Consolidated Pneumatic Too 
Supplies. 


British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 
Transformers. 
British Electric Transformer Co. 
British Thomson-Houston Co., Ltd. 
Ferranti, Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co,, Ltd. 
Hackbridge Electric Construction 
Co., Ltd. 
Johnson & Phillips, Ltd. 
Metropolitan-Vickers Elec, Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Statter, J. G., & Co. 
Tubes (Solid Drawn), Copper, 
Brass and Condenser. 
Earle, Bourne & Co., Ltd. 
Metallic Seamless Tube Co., Ltd. 
Yorkshire Copper Works, Ltd. 


Tubular Sleeving. 


Dacier, Ltd. 
L.P.8. Electrical Co. 
Turbines. 
A.E.G. Electric Co., Ltd. 
Fraser & Chalmers Eng. Works. 
Turbines (Steam). 
British Thomson-Houston Co., Ltd. 
Richardsons, Westgarth & Co., Ltd. 
Turbines (Water). 
Boving & Co., Ltd. 
Gilkes, G., & Gordon, Ltd. 
Universal Ball Joints. 
Jones, E, H. (Machine Tools), Ltd 
Vacuum Cleaners. 
A.E.G. Electric Co., Ltd. 
Shaw, J., & Sons hampton), Ltd, 
Sturtevant Eng. Co., Ltd. 


De 
Wy 
| 
| 
| 
fe 
= | Tucker, J. H., 0. | 
bait Dacier, Ltd. | | Veritys, Ltd. 
Holder-Harriden, Ltd. 
| 
| 
| | 
Century Electric Co. 
ae | Churton, T. Harding, & Co., Ltd. 
z 8 | Crompton-Parkinson, Ltd. 
: Crypto Electrical Co., Ltd. 
a i Cutting Bros. & Co., Ltd. 
| Isenthal & Co., Ltd. 
| Moy, Ernest F., Ltd. | 
Gent Cow Ltd. 
i Berry’s Electric, Ltd. orstmann Gear Co., 
British Thomson-Houston Co.. Ltd. 
Ellison, George, Ltd. 
Fh Ferguson, Pailin, Ltd. | 
Foster Engineering Co., Ltd. 
| 
| 4 
| 
| ¢ 
| 
| 
| 
| | 
| | 
| 
| 
| | 
Pillars. | 
| Donovan & Co. 
ag Edison Swan Electric Co., Ltd. | | Drake & Gorham, Ltd. | 
aiid Electric Lamp Factors, Ltd. | Ellison, George, Ltd. 
et: Erskine, Heap & Co., Ltd. | 
| 
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‘TRIUMPH 
Fuse Gear 


| 
| 
| 
| 


The contacts will carry three times their 
rated load without heating. 


Its combustion chamber, which relieves 
the pressure, renders it safe when a dead 
short circuit occurs. 


"a 3 It will give you unfailing service year 
a @ in and year out. 
4. “ Triumph” Fuse Equipments are being 
l@ standardised by some of the largest and 
Oo most notable power consumers in the 
country. 
It is British throughout. 
Ltd. . ” 
There is a “ Triumph” Fuse for every 
epee © purpose, from a Teak Board to a com- 
er. plete Fuse Equipment. 


The workmanship and material is of the 
best throughout. 


It will pay you in the end to protect your 


orn an 


electrical installation by Triumph ” 
Fuse Gear. 
Ea, Write for full particulars and Price List. 
| THE CASTLE FUSE AND 
ts. ENGINEERING CO. LTD 
CASTLE WORKS, 33, CHESTER ST., 
LIVERPOOL. 


| i \ 
i 
3 
4 i} 
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“Time Flies” 


In these days of wireless the CHIMES of 
Big Ben reach the remotest village and 
hamlet, bringing a sense of comfort and 
companionship to the distant dwellers. 
Nox Lamps STRIKE the note of cheerful- 
ness necessary to complete the Evening’s 
recreation and repose. 


SEND TO-DAY FOR ILLUSTRATED PRICE LIST, 


NOX ELECTRIC LAMP COMPANY, LTD. 


Glass and Lamp Manufacturers, 
CLARENCE ROAD WORKS, HUNSLET, LEEDS, ENG. 
Telephones : 18-9. Telegrams: “ Noxlectric,” Leeds. 
Code: Bentley’s. 
Also at LONDON, LIVERPOOL, GLASGOW, BELFAST, 
CARDIFF, NEWCASTLE-ON-TYNE. 


5 
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CLASSIFIED INDEX OF ADVERTISEMENTS.—(Continued from page 1) | 


Vacuum Pumps. Water-power Engineers. 


Pneumatic Tool Boving & Co., Ltd. 
Weighi Machines. 
Varnishes, &c. | Avery, W. T., Ltd. 
Starling Oo Welding Machines (Electric). 
| Equip Engineering Co., Ltd. 
Ventilation. _ “MLP,” Elec. Welding Machine Co. 
General Electric Co., Quasi-Aro Co., Ltd. 
Winches 
Veritys, 4 The London Electric Firm, 
Ww Machines. Wire (Covered). 
Electrical Factors Co. A.E.G. Elec. Co 
Water Level Indicators Insulated Cabin, 


Association. 
(Remote). Callender’s Cable & Construction Co, | 


Venner Time Switches, Ltd. Lid. 
Water Recorders. Baseld Cable Works, Ltd. 


| oy & Co., Ltd. Foster Engineering Co., Ltd. 
Lea Recorder Co., Ltd. Geipel, Wm., Ltd 


td. 
Henley’s, W.T., Teleg. Works Co., Ld 
ire Guards, 
Hooper’s Telegraph &1.R. Works, Ld. 
India-Rubber, G. P. & W. Co.,Ltd, Carter: & James, 
Johnson & Phillips, Ltd. ire Hopes. 
Kent Bros. The London El Firm, 
Liverpool Electric Cable Co., Ltd. ireless. 
London Electric Wire Co., Ltd, Cole, BE. K., Ltd. 
L.P.8. Electrical Co. General Electric Co., Ltd. 
Macintosh Cable Co., Ltd. Gent & Co. 
McGeoch, W., & Co., Ltd. Marconi Wireless Telegraph Co, 
Mersey Cable Works, Ltd. | Superlamp, Ltd. 3 
| Cable and Wardé& Ltd. 
mstruction Co., | ystem 4 
| Saxonia Electrical Wire Co., Ltd. Bowker, 8. ae ™ ‘ 
Siemens Bros. & Co., Ltd. Simplex Conduits, Ltd. 
St. Helens Cable & Rubber Co., Ltd. oodwork (Electrical), 
Standard Telephones & Cables, Ltd. 
Union Cable Co., Ltd. Wootton & Co., Ltd. 
Ward & Goldstone, Ltd. Yarns.—Christie & Co, 


MISCELLANEOUS ANNOUNCEMENTS, 
Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 15, &c. 


Wire (Uncovered), 
T.,& 
| Smith, F., & Co., Li “—-. 


Wire (Covered)—continued. 
General ElectrieCo., Ltd. | 
Glover, W. T., & Co., Ltd. 


SCREW 


OF EXCEELENC 


M.C.L.4xo REPETITION Lt® 


woresi/ POOL LANE.LANGLEY. BIRMINGHAM. 


SOVER 
TURN 
STEP-LADDER 


STEPS 


= 


HEATHMAN’S PLAIN 
DECORATOR’S TRESTLES. 
MADE IN TWO WIDTHS 


HEATHMAN, 


MAKER, 


Parsons Green, Fulham, 
LONDON, S.W.6. 


LEBAFK ITE; 
Bakelized Paper, Sheets, Rods, Tubes and Cylinders. 
THE HIGH-TENSION INSULATION. 
Large Stock of Sheets ready for prompt delivery. 
Tubes and Cylinders made up to 60” dia- 
meter, and all machined parts. Also fine 
Cloth and Canvas Sheets of Super Quality. 


BEST QUALITIES. COMPETITIVE PRICES. 
PROMPT ATTENTION. 


Telegram Telephones: 
London.” LIMITED, Bstension 49. 

INSULATION DEPARTMENT, 


19, NEW BRIDGE STREET, LONDON, E.C.4. 


EFFICIENCY & PUNCTUALITY 


is secured with the GB, 
Desk Autograph Re- 
corder, which eliminates 
favouritism safe- 
guards your interests 
without disturbing sen- 
sitive employees. 
Specially designed for 
offices, shops, ware- 
houses, etc., the 
Autograph gives a faith- 
ful record of all em- 
ployees’ starting and 
stopping times. 
GLEDHILL-BROOK 
TIME-RECORDERS 


LIMITED 
4, EMPIRE WORKS, HUDDERSFIELD 


BIRMING 
ABERDE! 


ELECTRIC 
LAMPS 
The demand for 
Decorative Lamps will 
be even greater this 
Christmas. 


TO MEET IT EFFECTIVELY 


STOCK BELL LAMPS NOW. 


UICK DELIVERIES CAN BE EFFECTED FROM WEST 
STORES: OXFORD HOUSE, 11-15, OXFORD sT., Wi. 
GERRARD 2779. 

“Advert. of BRITISH ELECTRIC LAMPS, 


THI 
for al 
| 
A AA GB. 75 
SPECIAL QUOTATIONS GIVEN FOR LARGE QUANTITIES: aN 
she 
70 70 TAKE ONE SCAFFOLD BOARD, f- 
“FOR SALE = A 
i 
A D E A 
ECORATIV 
= 
“Ht 
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) |THE IDEAL RECTIFIER 
AKK-EMMAR “Has NO EQUAL 
: “dlpor all Wireless, Garage and Cinema Work. 
; Absolutely 
Automatic. 
Co, THE Simplest, 
‘ Cheapest & Best. 
Charges Wire- 
cal), less and Gar 
Starter Batteries 
simultaneously. 
| For Cinema 
Projectors. 
in 
TY largest Wall 
GB, ff HIRE-PURCHASE 
TERMS. 
nates 
safe- 2 Write for our 
rests _ Catalegue to :— 
sen- 
AUTOMATIC RECTIFIERS, LTD., 
for 75, Sancroft Street, Lambeth, S.E.11. 
ware- q Telephone: RELIANCE 1871. 
_ No. 2 Model—D.C., Output 2,000 watts. 
aith- No. 3 Model—For Cinema Projectors, 50 amps. at 75/85 volts. 
eo Eye 4 Model—For heavy work, 30 amps., at 50/60 volts. 


LONDON : Messrs. Brown Brothers, Ltd., 20/34, Gt. Eastern Street, E.C.2, 
(Telephone: Bishopsgate 3244.) 
OK ® The General Electric Co., Ltd., Magnet House, Kingsway, W.C.2. 
ERS (Telephone: Temple Bar 8,000.) 
BIRMINGHAM, CARDIFF, MANCHESTER, LEEDS, SOUTHAMPTON, 
BRISTOL : Brown Brothers, Ltd. 
IELD ABERDEEN, DUNDEE, GLASGOW, EDINBURGH, NEWCASTLE. 
—— omson & Brown Brothers, Ltd. 


BELFAST, DUBLIN : Brown Brothers (Ireland), Ltd. 


D.C. DYNAMOS and MOTORS. 
Telegrams : 


Telephone : 
2280 STOCKPORT. 


CRESSALL REGULATORS 


You cannot do better than to write for the 
Cressall Regulator Catalogue which deals 
with a wide range of models suitable for 
every regulating purpose.  Cressall Regu- 
lators are soundest in design and highest 
in quality of materials and workmanship 
and... prices are particularly keen! 
Ask us to quote you for your next needs. 


Our illustration shows a Back-of-Board type 
Regulator with ventilated protected resistance 
and 5 in. diameter Nickel Plated Handwheel 
and Dialplate ready for switchboard mounting. 


THE CRESSALL MANUFACTURING CO., 


31-32, Tower Street, BIRMINGHAM. 
Tel. : Central 3463. ‘Grams: “Ohmic,” Birmingham. 


LARGE STOCKS IN 
LONDON AT 


EMERALD STREET, 
THEOBALD’S ROAD, W.C.1. 


Telephone: HOLBORN 9722 (4 lines). 


ATus 
oie McCLURE & WHITFIELD, Mersey Dynamo Works, STOCKPORT. ¢ 
JEST 
wi. 
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We are ‘ 
& 
BRITISH INDUSTRIB = 
FAR, 
Metal Thread Screws and Repetition Work. (LTD.), : BIRMI 
YORK ROAD, KING’S CROSS, and WOOD GREEN, LONDON, N. | STAND No 5, 
Telephone: NORTH 0580. Telegraphic Address: “CONDUCTIVITY, LONDON.” 


ELECTRIC LIGHT FITTINGS. 


ALL THESE GOODS SHOWN FULL SIZE. 


AAAAAAAAA 


HIGH-SPEED NOTCHING PRESS 
127 


By to 620 Notches per minute in discs from 17 down to DOUBLE CRANK PRESS 386. 
inches diameter. Rate of Notching depends on size Cuts out Armature Plates and Segments, ete. 
of disc and angle between Notches, 


— Immediate Delivery from Stock. — _ a 
TAYLOR & CHALLEN, LTD., ENGINEERS & MAKERS; is 


{DERWENT FOUNDRY. WORKS and SHOWROOMS: CONSTITUTION HILL, BIRMINGHAM. 
elegrams : LONDON OFFICE: elephone : 
Derwent,” Birmingham Birmi : Central $76 
Parl, London, St. Stephen’s House, Victoria Embankment, S.W.1. victors 
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‘Pulsometer- 


"Cer she 
Symbol 


= HIGHEST EFFICIENCY. LOW RUNNING COSTS. 


Our long experience and the large variety 
For Heads up to 3,500 ft. of our patterns enables us to supply pumps Write for List Ne. 1168. 
exactly suited for the duty they have to perform. 


SIMON - CARVES 


BOILERS 


PULVERISED FUEL 
EQUIPMENT AT 
PRINCES POWER 
STATION, NECHELLS. 


We have installed four SIMON-CARVES 
150,000 tbs. per hour BOILERS, with 
SIMON-CARVES patent water-cooled 
combustion chambers, fired on the 
SIMON -CARVES “Central” pulver- 
ised fuel system. . Over 16% CO, is 
regularly maintained. One of the boilers 
has run to date for 8 months without 
being laid off for a single hour, steam- 
ing frequently at 190,000 ths per hour. 


SIMON CARVES BOILERS ARE 

UNSURPASSED- FOR EFFICIENCY 

AND RELIABILITY AT HIGH 
RATING. 


SIMON-CARVES, LTD. 


20, MOUNT ST. - MANCHESTER. 


WATERTIGHT PLUGS ano CABLE COUPLINGS 


N 560 


Market Lighing etc. 4, Vernon Place, Southampton Row, W.C.1. 
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Send to our nearest Branch for 
a sample and a copy of List 
No. IF which fully describes 
this high-grade Rubber and 
Canvas Driving Belting. 


THE INDIA RUBBER, 
GUTTA PERCHA & 
TELEGRAPH WORKS 
‘Co., Ltd. 
[The Silvertown Company} 
Head Office: 106, 


Works : - Silvertown, London, E.16, 
and Burton - on - Trent. 


Flexibility and 
strength are two 


outstanding fea- 
tures of “ Silver- 
town” Super-Flex 
Belting. If the 
belt has to nego- 
tiate small pulleys 
and transmit high 
horse- power — fit 
“Silvertown” 
Super-Flex. 


The risk of ply 
separation is re- 
duced to a mini- 
mum because the 
plies are held 
together by a 
tenacious rubber 
compound of the 
very highestgrade. 
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